Connecting via Winsock to STN 



Welcome to STN International! Enter x:x 

LOGINID:SSPTAJLK1617 

PASSWORD: 

****** RECONNECTED TO STN INTERNATIONAL ****** 
SESSION RESUMED IN FILE 'HOME' AT 17:01:57 ON 11 AUG 2009 
FILE 'HOME' ENTERED AT 17:01:57 ON 11 AUG 2009 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 0.66 0.66 

=> FILE REG 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 0.88 0.88 

FILE 'REGISTRY' ENTERED AT 17:02:23 ON 11 AUG 2009 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2009 American Chemical Society (ACS) 

Property values tagged with IC are from the ZIC/VINITI data file 
provided by InfoChem. 

STRUCTURE FILE UPDATES: 10 AUG 2009 HIGHEST RN 1173881-48-5 
DICTIONARY FILE UPDATES: 10 AUG 2009 HIGHEST RN 1173881-48-5 

New CAS Information Use Policies, enter HELP USAGETERMS for details. 

TSCA INFORMATION NOW CURRENT THROUGH January 9, 2009. 

Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 

REGISTRY includes numerically searchable data for experimental and 
predicted properties as well as tags indicating availability of 
experimental property data in the original document. For information 
on property searching in REGISTRY, refer to: 

http: / /www. cas . org/ support /stngen/ stndoc /properties .html 

=> S rofecoxib/CN 

LI 1 ROFECOXIB/CN 

=> D LI 

LI ANSWER 1 OF 1 REGISTRY COPYRIGHT 2009 ACS on STN 

RN 162011-90-7 REGISTRY 

ED Entered STN: 07 Apr 1995 

ON 2 (5H) -Furanone, 4- [ 4- (methylsulf onyl ) phenyl ] -3-phenyl- (CA INDEX NAME) 

OTHER NAMES: 

CN 3- ( 4-Methanesulf onylphenyl ) -2-phenyl-2-buten-4-olide 
CN 3-Phenyl-4- [4- (Methylsulf onyl ) phenyl ] -2 (5H) -furanone 
CN 4- ( 4- (Methanesulf onyl ) phenyl ) -3-phenyl-5H-f uran-2-one 
CN 4- [ ( 4-Methylsulf onyl) phenyl ] -3-phenyl-2 (5H) -furanone 



CN MK 0966 
CN MK 966 
CN Rhuma-cure 
CN Rofecoxib 

CN Vioxx 

DR 186912-82-3 

MF C17 H14 04 S 

CI COM 

SR CA 

LC STN Files: ADISINSIGHT, ADISNEWS, AGRICOLA, ANABSTR, BIOSIS, BIOTECHNO, 
CA, CAPLUS, CASREACT, CBNB, CHEMCATS, CHEMLIST, CIN, CSCHEM, EMBASE, 
HSDB*, IMSDRUGNEWS, IMSPATENTS, IMSPRODUCT, IMSRESEARCH, IPA, MEDLINE, 
MRCK*, PHAR, PIRA, PROMT, PROUSDDR, PS, RTECS*, SYNTHLINE, TOXCENTER, 
USAN, USPAT2, USPATFULL 

(*File contains numerically searchable property data) 




0 



**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

2203 REFERENCES IN FILE CA (1907 TO DATE) 

56 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 
2208 REFERENCES IN FILE CAPLUS (1907 TO DATE) 



=> S pergolide/CN 

L2 1 PERGOLIDE/CN 



L2 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2009 ACS on STN 

RN 66104-22-1 REGISTRY 

ED Entered STN: 16 Nov 1984 

CN Ergoline, 8- [ (methylthio) methyl ] -6-propyl-, (8P)- (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Indolo [ 4, 3-f g] quinoline, ergoline deriv. 

OTHER NAMES: 

CN D-Sp- [ (Methylthio)methyl] -6-propylergoline 

CN LY 141B 
CN Pergolide 
FS STEREOSEARCH 
MF C19 H26 N2 S 
CI COM 

LC STN Files: ADISINSIGHT, ADISNEWS, AGRICOLA, ANABSTR, BEILSTEIN*, BIOSIS, 
BIOTECHNO, CA, CAPLUS, CASREACT, CBNB, CHEMCATS, CHEMLIST, CIN, CSCHEM, 
DDFU, DRUGU, EMBASE, IMSDRUGNEWS, IMSPATENTS, IMSPRODUCT, IMSRESEARCH, 
IPA, MEDLINE, MRCK*, PATDPASPC, PHAR, PROMT, PROUSDDR, PS, RTECS*, 



SYNTHLINE, TOXCENTER, USAN, USPAT2, USPATFULL, VETU 
(*File contains numerically searchable property data) 
Other Sources: WHO 



Absolute stereochemistry. Rotation (-) . 




*PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

709 REFERENCES IN FILE CA (1907 TO DATE) 

11 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 

710 REFERENCES IN FILE CAPLUS (1907 TO DATE) 



=> S selegiline/CN 

L3 1 SELEGILINE/CN 

=> D L3 

L3 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2009 ACS on STN 

RN 14611-51-9 REGISTRY 

ED Entered STN: 16 Nov 1984 

CN Benzeneethanamine, N, a-dimethyl-N-2-propyn-l-yl-, (aR)- (CA 

INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Benzeneethanamine, N, a-dimethyl-N-2-propynyl-, (aR)- (9CI) 

CN Benzeneethanamine, N, a-dimethyl-N-2-propynyl-, (R)- 

CN Phenethylamine, N, a-dimethyl-N-2-propynyl-, L-(-)- (801) 

OTHER NAMES: 

CN (-)-Deprenil 

CN (-)-Deprenyl 

CN (-) -Selegiline 

CN (R)-(-)-Deprenyl 

CN (R) -Selegiline 

CN Anipryl 

CN Emsam TTS 

CN 1-Deprenyl 

CN L-Deprenyl 

CN Selegiline 

CN Selgene 

CN Zelapar 

FS STEREOSEARCH 

DR 172964-89-5 

MF CIS H17 N 

CI COM 



LC STN Files: ADISINSIGHT, ADISNEWS, AGRICOLA, ANABSTR, BEILSTEIN*, BIOSIS, 
BIOTECHNO, CA, CAPLUS, CASREACT, CBNB, CHEMCATS, CIN, CSCHEM, DDFU, 
DRUGU, EMBASE, HSDB*, IFICDB, IFIPAT, IFIUDB, IMSDRUGNEWS, IMSPATENTS, 
IMSPRODUCT, IMSRESEARCH, IPA, MEDLINE, MRCK*, PHAR, PROMT, PROUSDDR, PS, 
RTECS*, SPECINFO, SYNTHLINE, TOXCENTER, USAN, USPAT2, USPATFULL, 
USPATOLD, VETU 

(*File contains numerically searchable property data) 
Other Sources: WHO 

Absolute stereochemistry. Rotation (-) . 




**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 

1428 REFERENCES IN FILE CA (1907 TO DATE) 

26 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA 
1432 REFERENCES IN FILE CAPLUS (1907 TO DATE) 



=> FILE MEDICINE 

FILE 'DRUGMONOG' ACCESS NOT AUTHORIZED 

COST IN U.S. DOLLARS SINCE FILE 

ENTRY 

FULL ESTIMATED COST 22.68 

FILE 'ADISCTI' ENTERED AT 17:03:15 ON 11 AUG 2009 
COPYRIGHT (C) 2009 Adis Data Information BV 

FILE 'ADISINSIGHT' ENTERED AT 17:03:15 ON 11 AUG 2009 
COPYRIGHT (C) 2009 Adis Data Information BV 

FILE 'ADISNEWS' ENTERED AT 17:03:15 ON 11 AUG 2009 
COPYRIGHT (C) 2009 Adis Data Information BV 

FILE 'BIOSIS' ENTERED AT 17:03:15 ON 11 AUG 2009 
Copyright (c) 2009 The Thomson Corporation 

FILE 'BIOTECHNO' ENTERED AT 17:03:15 ON 11 AUG 2009 
COPYRIGHT (C) 2009 Elsevier Science B.V., Amsterdam. All rights reserved. 

FILE 'CAPLUS' ENTERED AT 17:03:15 ON 11 AUG 2009 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2009 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'DDFB' ENTERED AT 17:03:15 ON 11 AUG 2009 
COPYRIGHT (C) 2009 THOMSON REUTERS 

FILE 'DDFU' ACCESS NOT AUTHORIZED 

FILE 'DGENE' ENTERED AT 17:03:15 ON 11 AUG 2009 
COPYRIGHT (C) 2 009 THOMSON REUTERS 



TOTAL 
SESSION 
23.56 



FILE 'DISSABS' ENTERED AT 17:03:15 ON 11 AUG 2009 

COPYRIGHT (C) 2009 ProQuest Information and Learning Company; All Rights Reserved. 



FILE 'DRUGB' ENTERED AT 17:03:15 ON 11 AUG 2009 
COPYRIGHT (C) 2009 THOMSON REUTERS 

FILE 'DRUGM0N0G2' ENTERED AT 17:03:15 ON 11 AUG 2009 

COPYRIGHT (C) 2009 IMSWORLD Publications Ltd 

FILE 'DRUGU' ENTERED AT 17:03:15 ON 11 AUG 2009 
COPYRIGHT (C) 2009 THOMSON REUTERS 

FILE 'EMBAL' ENTERED AT 17:03:15 ON 11 AUG 2009 
Copyright (c) 2009 Elsevier B.V. All rights reserved. 

FILE 'EMBASE' ENTERED AT 17:03:15 ON 11 AUG 2009 
Copyright (c) 2009 Elsevier B.V. All rights reserved. 

FILE 'ESBIOBASE' ENTERED AT 17:03:15 ON 11 AUG 2009 

COPYRIGHT (C) 2009 Elsevier Science B.V., Amsterdam. All rights reserved. 

FILE 'IFIPAT' ENTERED AT 17:03:15 ON 11 AUG 2009 
COPYRIGHT (C) 2009 IFI CLAIMS (R) Patent Services (IFI) 

FILE ' IMSDRUGNEWS ' ENTERED AT 17:03:15 ON 11 AUG 2009 
COPYRIGHT (C) 2009 IMSWORLD Publications Ltd 

FILE 'IMSPRODUCT' ENTERED AT 17:03:15 ON 11 AUG 2009 
COPYRIGHT (C) 2009 IMSWORLD Publications Ltd 

FILE 'IPA' ENTERED AT 17:03:15 ON 11 AUG 2009 
Copyright (c) 2009 The Thomson Corporation 

FILE 'KOSMET' ENTERED AT 17:03:15 ON 11 AUG 2009 

COPYRIGHT (C) 2009 International Federation of the Societies of Cosmetics Chemists 

FILE 'LIFESCI' ENTERED AT 17:03:15 ON 11 AUG 2009 
COPYRIGHT (C) 2009 Cambridge Scientific Abstracts (CSA) 



FILE 'MEDLINE' ENTERED AT 17:03:15 ON 11 AUG 2009 
FILE 'NAPRALERT' ENTERED AT 17:03:15 ON 11 AUG 2009 

COPYRIGHT (C) 2009 Board of Trustees of the University of Illinois, 

University of Illinois at Chicago. 

FILE 'NLDB' ENTERED AT 17:03:15 ON 11 AUG 2009 
COPYRIGHT (C) 2009 Gale Group. All rights reserved. 

FILE 'NUTRACEUT' ENTERED AT 17:03:15 ON 11 AUG 2009 

Copyright 2009 (c) MARKETLETTER Publications Ltd. All rights reserved. 

FILE 'PASCAL' ENTERED AT 17:03:15 ON 11 AUG 2009 

Any reproduction or dissemination in part or in full, 

by means of any process and on any support whatsoever 

is prohibited without the prior written agreement of INIST-CNRS. 

COPYRIGHT (C) 2009 INIST-CNRS. All rights reserved. 

FILE 'PCTGEN' ENTERED AT 17:03:15 ON 11 AUG 2009 

COPYRIGHT (C) 2009 WIPO 

FILE 'PHARMAML' ENTERED AT 17:03:15 ON 11 AUG 2009 

Copyright 2009 (c) MARKETLETTER Publications Ltd. All rights reserved. 



FILE 'PHIN' ENTERED AT 17:03:15 ON 11 AUG 2009 
COPYRIGHT (C) 2009 Informa UK Ltd. 

FILE 'SCISEARCH' ENTERED AT 17:03:15 ON 11 AUG 2009 
Copyright (c) 2009 The Thomson Corporation 

FILE 'TOXCENTER' ENTERED AT 17:03:15 ON 11 AUG 2009 
COPYRIGHT (C) 2 0 09 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'USGENE' ENTERED AT 17:03:15 ON 11 AUG 2009 
COPYRIGHT (C) 2 0 09 SEQUENCEBASE CORP 

FILE 'USPATFULL' ENTERED AT 17:03:15 ON 11 AUG 2009 

CA INDEXING COPYRIGHT (C) 2009 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'USPATOLD' ENTERED AT 17:03:15 ON 11 AUG 2009 

CA INDEXING COPYRIGHT (C) 2009 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'USPAT2' ENTERED AT 17:03:15 ON 11 AUG 2009 

CA INDEXING COPYRIGHT (C) 2009 AMERICAN CHEMICAL SOCIETY (ACS) 



=> s 


rofecoxib/ab and (parkins 
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or antiparkinson? ) /ab 



26 ROFECOXIB/AB AND (PARKINSON? OR ANTIPARKINSON? ) /AB 



=> S L4 and pd<2004 

6 FILES SEARCHED. . . 
'2004' NOT A VALID FIELD CODE 
'2004' NOT A VALID FIELD CODE 
'2004' NOT A VALID FIELD CODE 

16 FILES SEARCHED. . . 
'2004' NOT A VALID FIELD CODE 

22 FILES SEARCHED. . . 
'2004' NOT A VALID FIELD CODE 

28 FILES SEARCHED. . . 
'2004' NOT A VALID FIELD CODE 

31 FILES SEARCHED. . . 
L5 10 L4 AND PD<2004 



=> DUP REM L5 

DUPLICATE IS NOT AVAILABLE IN ' ADISINSIGHT, ADISNEWS, DGENE, DRUGM0N0G2, 
IMSPRODUCT, KOSMET, NUTRACEUT, PCTGEN, PHARMAML, USGENE'. 
ANSWERS FROM THESE FILES WILL BE CONSIDERED UNIQUE 



PROCESSING COMPLETED FOR L5 

L6 3 DUP REM L5 (7 DUPLICATES REMOVED) 



D 1-3 IBIB ABS 



L6 ANSWER 1 OF 3 

DUPLICATE 1 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



BIOSIS COPYRIGHT (c) 2009 The Thomson Corporation on STN 



2004:56984 BIOSIS 
PREV200400059117 

Additive neuroprotective effects of creatine and a 
cyclooxygenase 2 inhibitor against dopamine depletion in 
the l-methyl-4-phenyl-l, 2, 3, 6-tetrahydropyridine (MPTP) 
mouse model of Parkinson's disease. 

Klivenyi, Peter; Gardian, Gabrielle; Calingasan, Noel Y.; 
Yang, Lichuan; Beal, M. Flint [Reprint Author] 
Department of Neurology and Neuroscience, Weill Medical 
College of Cornell University, New York-Presbyterian 
Hospital, New York, NY, 10021, USA 
f beal @med . Cornell . edu 

Journal of Molecular Neuroscience, (2003) Vol. 
21, No. 3, pp. 191-198. print. 
E-ISSN: 0895-8696 ( ISSN online) . 
Article 
English 

Entered STN: 21 Jan 2004 
Last Updated on STN: 21 Jan 2004 
There is evidence that both inflammatory mechanisms and mitochondrial 
dysfunction contribute to Parkinson's disease (PD) pathogenesis. 
We investigated whether the cyclooxygenase 2 (COX-2) inhibitor 
rofecoxib either alone or in combination with creatine could exert 
neuroprotective effects in the l-methyl-4-phenyl-l , 2 , 3 , 
6-tetrahydropyridine model of PD in mice. Both rofecoxib and 
creatine administered alone protected against striatal dopamine depletions 
and loss of substantia nigra tyrosine hydroxylase immunoreactive neurons. 
Administration of rofecoxib with creatine produced significant 
additive neuroprotective effects against dopamine depletions. These 
results suggest that a combination of a COX-2 inhibitor with creatine 
might be a useful neuroprotective strategy for PD. 



AUTHOR ( S ) : 



CORPORATE SOURCE: 



DOCUMENT TYPE 
LANGUAGE : 
ENTRY DATE: 



L6 ANSWER 2 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 



CORPORATE SOURCE: 
SOURCE : 



DOCUMENT TYPE: 



LANGUAGE : 
ENTRY DATE: 



Parkinson ' s 
dopaminergic 



3 BIOSIS COPYRIGHT (c) 2009 The Thomson Corporation on STN 
2004:203937 BIOSIS 

PREV200400204480 

Selective COX - 2 inhibitors reduce MPTP - induced 
neurotoxicity . 

Vijitruth, R. [Reprint Author]; Liu, M. [Reprint Author]; 
Choi, D. Y. [Reprint Author]; Kulik, C. M. [Reprint 
Author] ; Bing, G. Y. [Reprint Author] 
Dept. of Anat . and NeuroBiol., Univ. of Kentucky, 
Lexington, KY, USA 

Society for Neuroscience Abstract Viewer and Itinerary 

Planner, (2003) Vol. 2003, pp. Abstract No. 

732.5. http://sfn.scholarone.com. e-file. 

Meeting Info.: 33rd Annual Meeting of the Society of 

Neuroscience. New Orleans, LA, USA. November 08-12, 2003. 

Society of Neuroscience. 

Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 

English 

Entered STN: 14 Apr 2004 
Last Updated on STN: 14 Apr 2004 
Disease (PD) is caused by the degradation of 
neurons in the substantia nigra pars compacta (SNpc), and 



inflammation has been proposed to play an important role in the 
progression of the disease. Cyclooxygenase (COX) is an enzyme that 
catalyzes production of prostanoid products from arachidonic acid, and the 
inducible isoform, COX-2, is believed to play a key role in the 
inflammatory response. To determine if inhibitors of COX-2 activity can 
improve survival of dopaminergic neurons in the SNpc and reduce activation 
of microglial cells after l-methyl-4-pheny-l , 2 , 3 , 6-tetrahydropyridine 
(MPTP) injection, C57BL/6 mice were treated with one of three COX-2 
selective inhibitors (COXIBs) : Celebrex (celecoxib) , Vioxx ( 
rofecoxib) , or Bextra (valdecoxib) . COXIBs (30 mg/kg daily in 
food supplement) were administered for the duration of the study, starting 
2 weeks before saline or MPTP injection (15 mg/kg 4 times at 1.5 hr 
intervals, i.p.). MPTP can replicate most of the characteristic features 
of PD including nigral dopaminergic cell death and microglial activation. 
In the current study, COX-2 inhibitors protected SNpc dopaminergic neurons 
from MPTP neurotoxicity, as revealed by tyrosine hydroxylase (TH) 
immunoreactivity . In addition, all three COXIBs proved effective in 
reducing microglial activation. Inhibition of COX-2 also improved 
measures of locomotor activity recorded by automated activity monitors. 
The data indicate that reducing activity of COX-2 can mitigate 
dopaminergic cell death caused by MPTP, possibly by suppression of 
microglia-dependent inflammatory pathways, suggesting COX-2 inhibitors as 
potential therapeutic drugs for interventional treatment of PD. 

L6 ANSWER 3 OF 3 BIOSIS COPYRIGHT (c) 2009 The Thomson Corporation on STN 
ACCESSION NUMBER: 2003:325652 BIOSIS 
DOCUMENT NUMBER: PREV200300325652 

TITLE: PHARMACOLOGICAL INHIBITION OF COX - 2 PROVIDES 

NEUROPROTECTION IN THE MPTP - MOUSE MODEL OF PARKINSON'S 
DISEASE. 

AUTHOR (S) : Teismann, P. [Reprint Author]; Jackson-Lewis, V. [Reprint 

Author] ; Tieu, K. [Reprint Author] ; Vila, M. [Reprint 
Author]; Przedborski, S. [Reprint Author] 

CORPORATE SOURCE: Neurology, Pathology, Columbia Univ, College of Physicians 
and Surgeons, New York, NY, USA 

SOURCE: Society for Neuroscience Abstract Viewer and Itinerary 

Planner, (2002) Vol. 2002, pp. Abstract No. 
690.17. http://sfn.scholarone.com. cd-rom. 
Meeting Info.: 32nd Annual Meeting of the Society for 
Neuroscience. Orlando, Florida, USA. November 02-07, 2002. 
Society for Neuroscience. 

DOCUMENT TYPE: Conference; (Meeting) 

Conference; (Meeting Poster) 
Conference; Abstract; (Meeting Abstract) 

LANGUAGE: English 

ENTRY DATE: Entered STN: 16 Jul 2003 

Last Updated on STN: 16 Jul 2003 

AB Neuroinf lammation is believed to play a deleterious role in 

Parkinson's disease (PD) and in its experimental model produced by 
l-methyl-4-phenyl-l, 2, 3, 6-tetrahydropyridine (MPTP). In keeping with 
this, we have shown that mice deficient in cylcooxygenase-2 (COX-2), one 
of the enzymes producing the pro-inflammatory prostaglandin PGE2, are more 
resistant to MPTP. Now we demonstrate that inhibition of COX-2 by 
rofecoxib also provides significant neuroprotection in 

MPTP-treated mice. Five days before and after an acute regimen of MPTP 
(4x20 mg/kg i.p., 2 h apart), C57BL/6 mice received 25 mg/kg 
rofecoxib orally, which is a regiment that reduces MPTP-related 
ventral midbrain PGE2 levels by 23%. Seven days after MPTP treatment, the 
status of the nigrostriatal pathway was assessed by immunohistochemistry 
for tyrosine hydroxylase (TH) . MPTP-treated mice, which received 
rofecoxib showed significantly more TH-positive neurons in the 
substantia nigra than those which did not (saline: 9,656 322; 



rofecoxib: 9,020 442; MPTP/saline: 3,933 798; MPTP/ 
rofecoxib: 6673 601; values are mean S.E.M.). Although less 
striking, rofecoxib provided significant protection against 
MPTP-induced striatal TH-positive terminal loss. Associated with the 
attenuation of MPTP-induced nigrostriatal degeneration, rofecoxib 
abated markers of neuroinf lammation . These data are consistent with the 
notion that neuroinf lammation participates in neurodegeneration and 
suggest that blockade of COX-2 may be a valuable strategy for 
neuroprotective therapies for PD. 
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' OR ANTIPARKINSON?) /AB 



2091 PERGOLIDE/AB AND (PARKINSON? OR ANTIPARKINSON? ) /AB 



=> S L7 and pd<2003 

6 FILES SEARCHED. . . 
'2003' NOT A VALID FIELD CODE 
'2003' NOT A VALID FIELD CODE 
'2003' NOT A VALID FIELD CODE 

18 FILES SEARCHED. . . 
'2003' NOT A VALID FIELD CODE 

22 FILES SEARCHED. . . 
'2003' NOT A VALID FIELD CODE 
'2003' NOT A VALID FIELD CODE 

30 FILES SEARCHED... 
L8 1122 L7 AND PD<2003 



=> DUP REM L8 

DUPLICATE IS NOT AVAILABLE IN ' ADISINSIGHT, ADISNEWS, DGENE, DRUGM0N0G2, 
IMSPRODUCT, KOSMET, NUTRACEUT, PCTGEN, PHARMAML, USGENE ' . 
ANSWERS FROM THESE FILES WILL BE CONSIDERED UNIQUE 
PROCESSING IS APPROXIMATELY 79% COMPLETE FOR L8 
PROCESSING COMPLETED FOR L8 

L9 331 DUP REM L8 (791 DUPLICATES REMOVED) 



=> S L9 and LI 

'CN' IS NOT A VALID FIELD CODE 

'CN' IS NOT A VALID FIELD CODE 

'CN' IS NOT A VALID FIELD CODE 

'CN' IS NOT A VALID FIELD CODE 

'CN' IS NOT A VALID FIELD CODE 

'CN' IS NOT A VALID FIELD CODE 



'CN' IS NOT A VALID FIELD CODE 

'CN' IS NOT A VALID FIELD CODE 

'CN' IS NOT A VALID FIELD CODE 

'CN' IS NOT A VALID FIELD CODE 

'CN' IS NOT A VALID FIELD CODE 

'CN' IS NOT A VALID FIELD CODE 

'CN' IS NOT A VALID FIELD CODE 

31 FILES SEARCHED. . . 

'CN' IS NOT A VALID FIELD CODE 
LIO 0 L9 AND LI 



=> D L9 1-20 IBIB ABS 



L9 ANSWER 1 OF 331 BIOSIS COPYRIGHT (c) 2009 The Thomson Corporation on 

STN DUPLICATE 1 

ACCESSION NUMBER: 2002:415157 BIOSIS 
DOCUMENT NUMBER: PREV2 0 0 2 0 0 4 1 5 1 5 7 

TITLE: Sleep attacks in patients taking dopamine agonists: Review. 

AUTHOR (S) : Homann, Carl Nikolaus [Reprint author]; Wenzel, Karoline; 

Suppan, Klaudia; Ivanic, Gerd; Kriechbaum, Norbert; 

Crevenna, Richard; Ott, Erwin 
CORPORATE SOURCE: Department of Neurology, Karl Franzens University Hospital, 

A-8036, Graz, Austria 

nik . homannSkf unigraz . ac. at 
SOURCE: BMJ, (22 June, 2002) Vol. 324, No. 7352, pp. 

1483-1487. print. 

ISSN: 0959-8138. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

ENTRY DATE: Entered STN: 31 Jul 2002 

Last Updated on STN: 23 Sep 2002 

AB Objectives: To assess the evidence for the existence and prevalence of 
sleep attacks in patients taking dopamine agonists for Parkinson 
's disease, the type of drugs implicated, and strategies for prevention 
and treatment. Design: Review of publications between July 1999 and May 
2001 in which sleep attacks or narcoleptic-like attacks were discussed in 
patients with Parkinson's disease. Results: 124 patients with 
sleep events were found in 20 publications. Overall, 6.6% of patients 
taking dopamine agonists who attended movement disorder centres had sleep 
events. Men were over-represented. Sleep events occurred at both high 
and low doses of the drugs, with different durations of treatment (0-20 
years), and with or without preceding signs of tiredness. Sleep attacks 
are a class effect, having been found in patients taking the following 
dopamine agonists: levodopa (monotherapy in 8 patients), ergot agonists 
(apomorphine in 2 patients, bromocriptine in 13, cabergoline in 1, 
lisuride or piribedil in 23, pergolide in 5, ) and non-ergot 
agonists (pramipexole in 32, ropinirole in 38) . Reports suggest two 
distinct types of events: those of sudden onset without warning and those 
of slow onset with prodrome drowsiness. Conclusion: Insufficient data are 
available to provide effective guidelines for prevention and treatment of 
sleep events in patients taking dopamine agonists for Parkinson 
's disease. Prospective population based studies are needed to provide 
this information. 
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Objectives: To assess the evidence for the existence and prevalence of 
sleep attacks in patients taking dopamine agonists for Parkinson 
's disease, the type of drugs implicated, and strategies for prevention 
and treatment. Design: Review of publications between July 1999 and May 
2001 in which sleep attacks or narcoleptic-like attacks were discussed 
in patients with Parkinson's disease. Results: 124 patients 
with sleep events were found in 20 publications. Overall, 6.6% of 
patients taking dopamine agonists who attended movement disorder centres 
had sleep events. Men were over-represented. Sleep events occurred at 
both high and low doses of the drugs, with different durations of 
treatment (0-20 years), and with or without preceding signs of 
tiredness. Sleep attacks are a class effect, having been found in 
patients taking the following dopamine agonists: levodopa (monotherapy 
in 8 patients), ergot agonists (apomorphine in 2 patients, bromocriptine 
in 13, cabergoline in 1, lisuride or piribedil in 23, pergolide 
in 5,) and non-ergot agonists (pramipexole in 32, ropinirole in 38). 
Reports suggest two distinct types of events: those of sudden onset 
without warning and those of slow onset with prodrome drowsiness. 
Conclusion: Insufficient data are available to provide effective 
guidelines for prevention and treatment of sleep events in patients 
taking dopamine agonists for Parkinson's disease. Prospective 
population based studies are needed to provide this information. 
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Apomorphine and certain ergot alkaloids (bromocriptine, lisuride and 
pergolide) have been available for several decades; for the last 
few years, they were joined by newer dopamine agonists (cabergoline, 
pramipexole and ropinirole) most of them are non-ergolines . Each of these 
dopamine agonists has its own pharmacological characteristics and occupies 
a place in the pharmacotherapy of Parkinson's disease. In this 
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DOCUMENT TYPE: 



evidence-based review, emphasis is put on the clinical efficacy of 
dopamine agonists in early and advanced Parkinson's disease, and 
where possible comparative evidence regarding their efficacy and safety is 
provided. In addition, their clinical pharmacokinetics, adverse effect 
profiles and most relevant interactions will be summarized. 

ANSWER 4 OF 331 EMBASE COPYRIGHT (c) 2009 Elsevier B.V. All rights 
reserved on STN DUPLICATE 3 



ACCESSION NUMBER: 
TITLE: 



CORPORATE SOURCE 



CORPORATE SOURCE 
AUTHOR: 

CORPORATE SOURCE 
AUTHOR: 

CORPORATE SOURCE 



COUNTRY : 
DOCUMENT TYPE: 
FILE SEGMENT: 



2003143110 EMBASE 

[Multiple latency test in a patient with episodes of sleep 
induced by pergolide] . 
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Recently, there have been report 'sleep attacks' in 

1 patients as a side-effect of pramipexole and 

We report a patient with similar episodes related with 
Case report. A 64 year-old man with r igidakinetic 
1, treated with carbidopa/levodopa and 
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parkinsoniai 
ropinirole . 
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parkinsonisi 

pergolide, developed sudden, irresistible sleep episodes after 
increasing the dose of pergolide to 2.25 mg/day because of bad 
control of parkinsonian symptoms. These episodes started 30 
minutes after each dose of pergolide and lasted 2 hours. 
Following reduction of the dose of pergolide to 1.5 mg/day the 
sleep episodes disappeared. Two double-blind multiple sleep latency tests 
were performed, one after intalaking pergolide and other after 
intaking placebo. Results. The latencies to sleep onset were lower with 
pergolide than with placebo, but the differences did not reach 
statistical significance. There was no premature REM sleep onset. 
Conclusion. Sleep episodes are likely a not specific effect of dopamine 
agonists . 
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AB Although certain antiparkinson agents interact with serotonin 

(5-HT) receptors, little information is available concerning functional 
actions. Herein, we characterized efficacies of apomorphine, 
bromocriptine, cabergoline, lisuride, piribedil, pergolide, 
roxindole, and terguride at human (h)5-HTlA, h5-HTlB, and h5-HTlD, 
receptors (guanosine 5 ' -0- (3- (35S) thio) triphosphate ( (35S) GTPgammaS) 
binding), and at h5-HT2A, h5-HT2B, and h5-HT2C receptors (depletion of 
membrane-bound ( 3H) phosphatydilinositol ) . All drugs stimulated h5-HTlA 
receptors with efficacies (compared with 5-HT, 100%) ranging from modest 
(apomorphine, 35%) to high (cabergoline, 93%) . At h5-HTlB receptors, 
efficacies varied from mild (terguride, 37%) to marked (cabergoline, 102%) 
and potencies were modest (pEC50 values of 5.8-7.5): h5-HTlD sites were 
activated with a similar range of efficacies and greater potency 
(7.1-8.5). Piribedil and apomorphine were inactive at h5-HTlB and h5-HTlD 
receptors. At h5-HT2A receptors, terguride, lisuride, bromocriptine, 
cabergoline, and pergolide displayed potent (7.6-8.8) agonist 
properties (49-103%), whereas apomorphine and roxindole were antagonists 
and piribedil was inactive. Only pergolide (113%/8.2) and 
cabergoline (123%/8.6) displayed pronounced agonist properties at h5-HT2B 
receptors. At 5-HT2C receptors, lisuride, bromocriptine, 
pergolide, and cabergoline were efficacious (75-96%) agonists, 
apomorphine and terguride were antagonists, and piribedil was inactive. 
MDL100,907 and SB242,084, selective antagonists at 5-HT2A and 5-HT2C 
receptors, respectively, abolished these actions of pergolide, 
cabergoline, and bromocriptine. In conclusion, antiparkinson 
agents display markedly different patterns of agonist and antagonist 
properties at multiple 5-HT receptor subtypes. Although all show modest 
(agonist) activity at 5-HTlA sites, their contrasting actions at 5-HT2A 
and 5-HT2C sites may be of particular significance to their functional 
profiles in vivo. 
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AB The accompanying multivariate analysis of the binding profiles of 
antiparkinson agents revealed contrasting patterns of affinities 
at diverse classes of monoaminergic receptor. Herein, we characterized 
efficacies at human (h) D2SH0RT (S) , hD2L0NG(L), hD3, and hD4.4 receptors 
and at halpha2A-, halpha2B-, halpha2C-, and halphalA-adrenoceptors (ARs) . 
As determined by guanosine 5 ' -0- (3- (35S) thio) triphosphate ( (35S) GTPgammaS) 
binding, no ligand displayed "full" efficacy relative to dopamine (100%) 
at all "D2-like" sites. However, at hD2S receptors quinpirole, 
pramipexole, ropinirole, quinerolane, pergolide, and cabergoline 
were as efficacious as dopamine (Emaxgtoreq 100%) ; TL99, talipexole, and 
apomorphine were highly efficacious (79-92%); piribedil, lisuride, 
bromocriptine, and terguride showed intermediate efficacy (40-55%); and 
roxindole displayed low efficacy (11 %) . For all drugs, efficacies were 
lower at hD2L receptors, with terguride and roxindole acting as 
antagonists. At hD3 receptors, efficacies ranged from 33% (roxindole) to 
94% (TL99), whereas, for hD4 receptors, highest efficacies (apprx70%) were 
seen for quinerolane, quinpirole, and TL99, whereas piribedil and 
terguride behaved as antagonists and bromocriptine was inactive. Although 
efficacies at hD2S versus hD2L sites were highly correlated (r = 0.79), 
they correlated only modestly to hD3/hD4 sites (r = 0.44-0.59). In 
(35S) GTPgammaS studies of halpha2A-ARs, TL99 (108%), pramipexole (52%), 
talipexole (51%), pergolide (31%), apomorphine (16%), and 
quinerolane (11%) were agonists and ropinirole and roxindole were 
inactive, whereas piribedil and other agents were antagonists. Similar 
findings were obtained at halpha2B- and halpha2C-ARs . Using 
(3H) phosphatidylinositol depletion, roxindole, bromocriptine, lisuride, 
and terguride displayed potent antagonist properties at halphalA-ARs . In 
conclusion, antiparkinson agents display diverse agonist and 
antagonist properties at multiple subtypes of D2-like receptor and 
alphal/alpha2-AR, actions, which likely contribute to their contrasting 
functional profiles. 
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AB Because little comparative information is available concerning receptor 
profiles of antiparkinson drugs, affinities of 14 agents were 
determined at diverse receptors implicated in the etiology and/or 
treatment of Parkinson's disease: human (h)Dl, hD2S, hD2L, hD3, 
hD4, and hD5 receptors; human S-hydroxytryptamine (5-HT)lA, h5-HTlB, 
h5-HTlD, h5-HT2A, h5-HT2B, and h5-HT2C receptors; halphalA-, halphalB-, 
halphalD-, halpha2A-, halpha2B-, halpha2C-, rat alpha2D-, hbetal-, and 
hbeta2-adrenoceptors (ARs); and native histaminel, receptors. A 
correlation matrix (294 pKi values) demonstrated substantial 
"co-variance". Correspondingly, principal components analysis revealed 
that axis 1, which accounted for 76% variance, was associated with the 
majority of receptor types: drugs displaying overall high versus modest 
affinities migrated at opposite extremities. Axis 2 (7% of variance) 
differentiated drugs with high affinity for hD4 and HI receptors versus 
halphal-AR subtypes. Five percent of variance was attributable to axis 3, 
which distinguished drugs with marked affinity for hbetal- and hbeta2-ARs 
versus hD5 and 5-HT2A receptors. Hierarchical (cluster) analysis of 
global homology generated a dendrogram differentiating two major groups 
possessing low versus high affinity, respectively, for multiple 
serotonergic and hD5 receptors. Within the first group, quinpirole, 
quinerolane, ropinirole, and pramipexole interacted principally with hD2, 
hD3, and hD4 receptors, whereas piribedil and talipexole recognized 
dopaminergic receptors and halpha2-ARs. Within the second group, lisuride 
and terguride manifested high affinities for all sites, with 
roxindole/bromocriptine, cabergoline/pergolide, and 

6 , 7-dihydroxy-N, N-dimethyl-2-ammotetralin (TL99 ) / apomorphine comprising 
three additional subclusters of closely related ligands. In conclusion, 
an innovative multivariate analysis revealed marked heterogeneity in 
binding profiles of antiparkinson agents. Actions at sites 
other than hD2 receptors likely participate in their (contrasting) 
functional profiles. 
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AB A male patient with juvenile parkinsonism having been treated 
with pergolide developed pleural effusion. Treatment of 
pergolide started when the patient was 49. And the symptom 
appeared 11 years later. The patient had no history of heart disease, 
chronic cough, or lung tuberculosis. His medications included 
pergolide 1,000 ng/ day for the past 7 years. 

Pergolide had been used since 1990 at the maximum dosage of 2,250 



ng/day. Chest radiogram showed pleural effusion in the right lung. 
Parenchymal changes and thickened pleura were observed in the left lung. 
CT scan of the chest showed encapsulated pleural effusion and atelectasis 
in the mid and lower zones of the right lung. Interstitial fibrosis and 

pleural thickening were observed in the left lung. Pleuropulmonary 
changes are rare adverse effects of pergolide treatment, 
although they were described in other dopamine agonists such as 
bromocriptine. The author recommends that patients with 
parkinsonism who receive pergolide treatment should be 

regularly monitored for the development of pleuropulmonary complications. 
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Pergolide: A useful agonist for the treatment of 
Parkinson's disease. 

Original Title: Le pergolide: Un agoniste utile dans le 
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The efficiency of pergolide has been confirmed by the study of a 
group 29 parkinsonian patients. They were relatively young, and 
the duration of evolution of their Parkinson's disease was more 
then ten years, with levodopa-induced dyskinesia and fluctuations. In 
this group of patients with most serious motor disability, it has been 
possible to improve dyskinesia and fluctuations with a relatively 
important dosage of pergolide and without increase of levodopa 
dosage . 
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Pergolide protects dopaminergic neurons in primary culture 
under stress conditions. 
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Dopamine agonists are an important therapeutic strategy in the treatment 
of Parkinson's disease. They postpone the necessity for and 
reduce the required dose of L-3 , 4-dihydroxyphenylalanine (L-DOPA) 
medication thus protecting against the development of motor complications 
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and potential oxidative stress due to L-DOPA metabolism. In primary 
cultures from mouse mesencephalon we show that pergolide, a 
preferential D2 agonist enhanced the survival of healthy dopaminergic 
neurons at low concentrations of 0.001 muM. About 100 fold higher 
concentrations (0.1 muM) were necessary to partially reverse the toxic 
effects of 10 mum l-methyl-4-phenylpyridinium (MPP+) . Pergolide 
was equally effective in preventing the reduction of dopamine uptake 
induced by 200 muM L-DOPA. Furthermore, between 0.001-0.1 muM it also 
reduced lactate production thus promoting aerobic metabolism. The present 
findings suggest that pergolide protects dopaminergic neurons 
under conditions of elevated oxidative stress. 
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In recent years new anti-Parkinson drugs have 
been marketed and there has been controversy over the safety of some 
drugs. Objective. To analyze the evolution of the consumption of anti- 
Parkinson drugs and the effect of the newer drugs. Patients and 
methods. A study of the consumption of anti-Parkinson drugs 
(1989-1998) . Data were obtained from the ECOM database of the Ministry of 
Health and TEMPUS of the National Statistics Institute. The drugs were 
classified using the Anatomo-Therapeutic-Clinical Classification (ATC) . 
Consumption was expressed in defined daily dosage (ODD) and the costs in 
euros (e) . The drugs marketed since 1990 were classified as new 
drugs and the others as classical drugs. Results. The total consumption 
of drugs increased from 1.92 DDD/1,000 inhabitants /day in 1989 to 3.64 
DDD/1,000 inhabitants /day in 1998. The drugs showing the greatest 
increase were selegiline, pergolide and levodopa. The total 
pharmaceutical expenses tripled. There was a smaller increase in the 
consumption of new drugs (1.2% of the total in 1991 and 6.6% in 1998) than 
in their costs (6.7% of the total in 1991 and 38.8% in 1998). The cost 
per ODD of the new drugs increased five times (1989: 2.55e and 
1998: 13.59e) and that of the classical drugs was similar (1989: 
0.54e and 1998: 0.62e). Conclusions. The total 

consumption of anti-Parkinson drugs has progressively increased. 

The consumption of selegiline has also increased in spite of controversy 

over its safety. The new drugs have a major economic effect. 
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The human gene that codes for the protein alphasynuclein has been 
transferred into the Drosophila genome. We tested the locomotor response 
of these transgenic flies to prototypes of the major classes of drugs 
currently used to treat Parkinson's Disease (PD) . A climbing or 
negative geotaxis assay in which the ability of the organisms to climb up 
the walls of a plastic vial was utilized. Normal and transgenic flies 
were treated with each of the drugs in their food at ImM for 13 days and 
then assayed. The activity of transgenic flies treated with L-DOPA was 
restored to normal. The dopamine D2 agonists pergolide and 
bromocriptine as well as the Dl agonist SK&F 38393 were sustantially 
active. Atropine was also effective but to a lesser extent than the other 
antiparkinson coumpounds . This study demonstrates the utility of 
this model in studying PD and reinforces the new concepts that inhibition 
of the action of alphasynuclein may be useful in its treatment as may 
dopamine Dl receptor agonists. 
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Sustained dopamine agonism with cabergoline in 
Parkinson's disease: evolution of therapy from animal 
models to man 
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Guy's King's & St Thomas' Medical School, London, UK 
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Cabergoline [ 1- [ ( 6-allylergolin-8p-yl ) car bony 1 ] -1- [3- 
lino ) propyl ] -3-ethylurea] is an ergoline dopamine agonist with a 
high affinity for the dopamine D2 receptor. Cabergoline is unique among 
other available dopamine agonists as it has the longest mean elimination 
half life of 65-110 h calculated on the basis of urinary excretion rates in 
healthy volunteers and Parkinson's disease (PD) patients. 

Cabergoline has high selectivity for dopamine receptors, in vitro and in 
vivo, and binds mainly to D2 receptors in vitro and to Dl receptors with 
affinity similar to pergolide and 3.6 times greater than 
bromocriptine. Owing to its long half life, in clin. practice, 
cabergoline need only be given once a day, in comparison to other agonists 



which usually require three times-a-day dosing. The long duration of 
action of cabergoline and the resultant sustained rather than pulsatile 
dopamine receptor stimulation in PD, is of interest given the possible 
role of pulsatile dopaminergic therapy in the development of dyskinesias. 
This review focuses on work with cabergoline in animal models and man 
related to its beneficial therapeutic effects in PD. 
REFERENCE COUNT: 23 THERE ARE 23 CITED REFERENCES AVAILABLE FOR THIS 
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AB Objective The clinical efficacy and safety of L-dopa monotherapy and 
concomitant L-dopa therapy with dopamine agonists (bromocriptine or 
pergolide) of the treatment of Parkinson's disease. 

Methods The clinical trial was performed in the multicentre, open-label 
study. L-dopa group: 47 cases, L-dopa plus bromocriptine group: 43 cases 
and L-dopa plus pergolide group: 48 cases. The clinical 

efficacy was assessed with modified Webster's scale and motor dysfunction 
rating scale for Parkinson's disease (MDRSPD) , and safety data 
included blood hepatic and renal function tests, blood and urine routine 
tests, arterial blood pressure, heart rate measurements and 

electrocardiogram were also analyzed at the beginning and end of study. 

The average daily dose of L-dopa in levedopa group was (523.3 ± 235.9) 

mg. The average daily dose of L-dopa and bromocriptine were (526.7 ± 

241.3) mg and (7.3 ± 1.5) mg in L-dopa plus bromocriptine group, 

respectively. The average daily dose of L-dopa and pergolide 

were (558.3 ± 192.9)mg and (0.235 ± 0.045) mg in L-dopa plus 

pergolide group separately. Result The clinical improvement was 

about 74.5% both in assessment of modified Webster's scale and MDRSPD in 

L-dopa group. The clinical score was improved in 69.8% (Webster's scale) 

and 79.1% (MDRSPD) in L-dopa plus bromocriptine group, respectively. The 

clinical improved rates were 77.9% (Webster' s scale) and 81.3% (MDRSPD) 

in L-dopa plus bergolide group. The incidence rates of side effects were 

27.7% in L-dopa group, 39.5% in L-dopa plus bromocriptine and 18.8% in 

L-dopa plus pergolide groups. Conclusion There was an efficacy 

in treatment of Parkinson's disease in either L-dopa monotherapy 

or combination with bromocriptine or pergolide. The treatment 

of L-dopa alone was more effective in the early stage of Parkinson 

' s disease and concomitant L-dopa therapy with dopamine agonists were more 

effective in the advanced stage of Parkinson's disease, 

pergolide was not only more effective, safe and tolerable, but 

also fewer adverse events than Bromocriptine was in this short-term trial. 
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Pergolide-associated 'sleep attacks' in a patient with 
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Entered STN: 11 Jul 2002 
Last Updated on STN: 11 Jul 2002 
The occurrence of irresistible sleep episodes ('sleep attacks') has been 
noted in patients with Parkinson's syndrome treated with 
dopaagonists . This is the first report of 'sleep attacks' in a patient 
with restless legs syndrome in whom treatment with pergolide was 
reduced from 2 to less than 1 mg/day. 'Sleep attacks' were accompanied by 
a reduced mean sleep latency of 5 min and 20 s (without sleep onset REM 
periods) on a multiple sleep latency test. 'Sleep attacks' disappeared 
when pergolide was tapered off and substituted with pramipexol. 
The appearance of 'sleep attacks' as a 'withdrawal' effect of 
pergolide is consistent with a wakef ulness-promoting action of 
postsynaptic dopaminergic receptors at higher doses of dopamine agonists. 
.COPYRGT. 2002 Published by Elsevier Science B.V. 
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Clinical pharmacokinetic and pharmacodynamic 
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Current research in Parkinson's disease (PD) focuses 
on symptomatic therapy and neuroprotective interventions. Drugs that have 
been used for symptomatic therapy are levodopa, usually combined with a 
peripheral decarboxylase inhibitor, synthetic dopamine receptor agonists. 



centrally-acting antimuscarinic drugs, amantadine, monoamine oxidase-B 
(MAO-B) inhibitors and catechol-O-methyltransf erase (COMT) inhibitors. 
Drugs for which there is at least some evidence for neuroprotective effect 
are certain dopamine agonists, amantadine and MAO-B inhibitors 
(selegiline) . Levodopa remains the most effective drug for the treatment 
of PD. Several factors contribute to the complex clin. pharmacokinetics 
of levodopa: erratic absorption, short half-life, peripheral 0-methylation 
and facilitated transport across the blood-brain barrier. In patients 
with response fluctuations to levodopa, the concentration-effect curve becomes 
steeper and shifts to the right compared v-jith patients with stable 
response. Pharmacokinetic-pharmacodynamic modeling can affect decisions 
regarding therapeutic strategies. The dopamine agonists include ergot 
derivs. (bromocriptine, pergolide, lisuride and cabergoline ) , 
non-ergoline derivs. (pramipexole, ropinirole and piribedil) and 
apomorphine . Most dopamine agonists have their specific pharmacol. 
profile. They are used in monotherapy and as an adjunct to levodopa in 
early and advanced PD. Few pharmacokinetic and pharmacodynamic data are 
available regarding centrally acting antimuscarinic drugs. They are 
characterized by rapid absorption after oral intake, large volume of 
distribution and low clearance relative to hepatic blood flow, with 
extensive metabolism The mechanism of action of amantadine remains elusive. 
It is well absorbed and widely distributed. Since elimination is 
primarily by renal clearance, accumulation of the drug can occur in 
patients with renal dysfunction and dosage reduction must be envisaged. The 
COMT inhibitors entacapone and tolcapone dose-dependently inhibit the 
formation of the major metabolite of levodopa, 3-0-methyldopa, and improve 
the bioavailability and reduce the clearance of levodopa without 
significantly affecting its absorption. They are useful adjuncts to 
levodopa in patients with end-of-dose fluctuations. The MAO-B inhibitor 
selegiline may have a dual effect: reducing the catabolisra of dopamine and 
limiting the formation of neurotoxic free radicals. The pharmacokinetics 
of selegiline are highly variable; it has low bioavailability and large 
volume of distribution. The oral clearance is many-fold higher than the 
hepatic blood flow and the drug is extensively metabolized into several 
metabolites, some of them being active. Despite the introduction of 
several new drugs to the antiparkinsonian armamentarium, no 
single best treatment exists for an individual patient with PD. 
Particularly in the advanced stage of the disease, treatment should be 
individually tailored. 
OS. CITING REF COUNT: 66 THERE ARE 66 CAPLUS RECORDS THAT CITE THIS 

RECORD (66 CITINGS) 
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AB Apomorphine and certain ergot alkaloids (bromocriptine, lisuride and 
pergolide) have been available for several decades; for the last 
few years, they were joined by newer dopamine agonists (cabergoline, 
pramipexole and ropinirole) most of them are non-ergolines . Each of these 
dopamine agonists has its own pharmacological characteristics and occupies 
a place in the pharmacotherapy of Parkinson's disease. In this 
evidence-based review, emphasis is put on the clinical efficacy of 
dopamine agonists in early and advanced Parkinson's disease, and 
where possible comparative evidence regarding their efficacy and safety is 
provided. In addition, their clinical pharmacokinetics, adverse effect 
profiles and most relevant interactions will be summarized. 
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AB Disease-modifying agents such as p-interf erons and glatiramer acetate 
have a significant impact on slowing the course of relapsing-remitting 
multiple sclerosis (MS) . Therapeutic guidelines recommend initiating 
therapy with 1 of the 3 agents shortly after diagnosis of clinically 
definite MS, but there is insufficient data to specifically select one of 
the therapies. New research helps differentiate the therapies based on 
their induction of neutralizing antibodies, optimal dosing, and monitoring 
strategies. New treatments for secondary progressive MS are also emerging 
with evidence for the use of interferon p-lb and the approval of 
mitoxantrone . Future therapies for MS include oral glatiramer acetate and 
combination therapy. Levodopa continues to be the standard of care for 
the treatment of Parkinson's disease, but the approval of newer 
therapies that spare the use of levodopa and improve safety profiles are 
changing the management of the disease. Dopamine agonists such as 
bromocriptine and pergolide have been used to manage 

complications of levodopa therapy in patients with advanced disease, but 
new research supports the use of the more selective dopamine agonists, 
pramipexole and ropinirole, as monotherapy in early Parkinson's 
disease. The combination of a catechol-O-methyltransf erase (COMT) 
inhibitor with levodopa provides a new therapeutic option for treating 
patients with motor complications in advanced disease. 
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Choosing the right dopamine agonist for patients with 
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Dopamine receptor agonists (DA) are assuming an increasing 
in the treatment of both early and advanced symptoms of 
Parkinson's disease (PD) . However, choosing the right DA for 
patients with PD unfortunately remains more a pragmatic medical art than a 
science. The aim of this review is to provide a realistic point of view 
on the strengths and weaknesses of five DAs : bromocriptine, ropinirole, 
pergolide, pramipexole and piribedil. This has been done by 
analyzing their resp. : (1) flexibility in PD, i.e. in monotherapy, in 
early and in late combination with levodopa; (2) safety profile and (3) 
titration schedule. These five DAs are not evenly matched regarding these 
three criteria. The differences observed highlight the therapeutic value of 
piribedil, which has a flexible indication, adapted to all stages of PD, a 



safer profile and the i 
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English 

Entered STN: 10 Dec 2002 
Last Updated on STN: 10 Dec 2002 
Dopamine receptor agonists (DA) are assuming an increasing importance in 
the treatment of both early and advanced symptoms of Parkinson's 
disease (PD) . However, choosing the right DA for patients with PD 
unfortunately remains more a pragmatic medical art than a science. The 
aim of this review is to provide a realistic point of view on the 
strengths and weaknesses of five DAs: bromocriptine, ropinirole, 
pergolide, pramipexole and piribedil. This has been done by 
analysing their respective: (1) flexibility in PD, i.e. in monotherapy, in 
early and in late combination with levodopa; (2) safety profile and (3) 
titration schedule. These five DAs are not evenly matched regarding these 
three criteria. The differences observed highlight the therapeutic value 
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of piribedil, which has a flexible indication, adapted to all stages of 
PD, a safer profile and the most simple initiation schedule. 
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Rapid-eye-movement sleep disorders in Parkinson's disease. 
Original Title: Les troubles du sommeil paradoxal dans la 
maladie de Parkinson. 
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author] 

Unite des Troubles du Mouvement Andre Barbeau, Hotel-Dieu, 
CHUM, 3840, rue St-Urbain, Montreal, Quebec, H2W 1T8, 
Canada 
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Article 
French 

Entered STN: 24 Apr 2002 
Last Updated on STN: 2 4 Apr 2 002 
During the past 10 years, there has been an increasing interest in the 
study of rapid-eye-movement (REM) sleep in neurodegenerative diseases and 
more particularly in Parkinson's disease (PD) . This interest is 
justified by the strong association observed between these diseases and 
REM sleep behavior disorder (RED) . In the first section of this paper, a 
critical review of the literature on the presence of REM sleep disorders 
in PD is presented. Studies that show an association between PD and RBD 
are reviewed. Studies that report the presence of other REM sleep 
disorders in PD (short latency, abnormal length and/or proportion of REM 
sleep, increasing occurrence of hallucinations) are then discussed. 
Limitations of the criteria proposed by Rechtschaf f en et Kales (1968) for 
the quantification of REM sleep are also presented. Some authors believe 
that dopaminergic (DA) agents used in the treatment of PD (levodopa, 
bromocriptine, pergolide, pramipexole and selegiline) 
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could be a responsable factor for the occurrence of REM sleep disorders 
observed in this disease. The literature concerning the impact of these 
DA agents on human REM sleep is therefore critically reviewed. It is 
concluded that DA agents cannot explain on their own the presence of REM 
sleep disorders in PD. Other causes, among which the disturbance of some 
neurochemical systems linked to the neuropathological process of the 
disease, must be considered in order to explain these REM sleep disorders. 
In the second section of this paper, we present the different 
pathophysiological hypotheses proposed to explain REM sleep disorders in 
PD, such as a dysfunction of the cholinergic, noradrenergic, serotonergic, 
dopaminergic or GABAergic neurons. Emphasis is placed on the role of 
cholinergic neurons of the pedunculopontine and laterodorsal tegmental 
nuclei, structures shown to be particularly impaired in PD. 
Neurophysiological, neuroanatomical and neuropharmacological studies 
demonstrate that these neurons are strongly implicated in the different 
REM sleep parameters (muscular atonia, electroencephalographic 
desynchronisation, ponto-geniculo-occipital spikes) . Finally, future 
research directions are proposed. 
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AB There have been many attempts to discover neuroprotective drugs for the 
treatment of Parkinson's disease (PD) . Many of these compounds 
either do not cross the blood brain barrier or are not very effective in 
the 6-hydroxydopamine or MPTP (N-methyl-4-phenyl-l , 2 , 3 , 6- 
terahydropyridine ) models of PD. We have examined several compounds 
including dopamine receptor agonist bromocritine, lisuride, 
pergolide and R-apomorphine for their neuroprotective action 
against the above neurotoxins in PC12 and dopamine neuroblastoma cell 
lines in culture and in vivo. R-apomorphine exhibited relatively potent 
neuroprotective action in vitro, cell culture and in vivo as a radical 
scavenger and iron chelator, because of its catechol structure. The 
recent clinical trials with apomorphine, where parkinsonian 
subjects can be weaned off L-dopa would suggest that this drug either 
exerts a neuroprotective action or that continuous sustained stimulation 
of dopamine receptor may be responsible for its unusual pharmacological 
activity. Apomorphine has a far more broad neuroprotective activity in 
the various models as compared with 1-selegiline and may 
therefore be an ideal drug to study neuroprotection in 
parkinsonian subjects with the use of PET or SPECT. 
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AB This paper reviews the preclinical study of the novel dopamine agonist 
pramipexole and its use in early Parkinson's disease (PD) . 
Emphasis will be given to those properties distinguishing this drug from 
other dopamine agonists, the relevance of the preclinical data to clinical 
trial results in early PD, and the putative neuroprotective properties of 
the compound. The conventional dopamine agonists are ergot-derived 
compounds that are most widely used as adjunctive therapies in advancing 
Parkinson's disease (PD) . Examples of conventional agonists are 
bromocriptine and pergolide. Pramipexole is an 

aminobenzothiazole compound, recently introduced for the treatment of both 
early and advanced PD. Its nonergot structure may reduce the risk of 
side-effects, considered unique to ergot drugs, such as membranous 
fibrosis. Pramipexole is a full dopamine agonist with high selectivity 
for the D2 dopamine receptor family. This family includes the D2, D3 and 
D4 receptor subtypes. Pramipexole has a 5- to 7-fold greater affinity for 
the D3 receptor subtype with lower affinities for the D2 and D4 receptor 
subtypes. The drug has only minimal alpha2-adrenoceptor activity and 
virtually no other receptor agonism or antagonism. The optimal dopamine 
receptor activation for the safe and effective treatment of PD is not 
known. Findings in animal models and clinical studies indicate that 
activation of the postsynaptic D2 receptor subtype provides the most 
robust symptomatic improvement in PD. Given its pharmacological profile, 
it is not surprising that pramipexole was found to be effective in 
ameliorating parkinsonian signs in animal models. This 

therapeutic effect has been confirmed in clinical trials in both early and 
advanced PD. In early disease, it provides a clear reduction in the chief 
motor manifestations of PD and improved activities of daily living. 
Perhaps most striking is the large number of clinical trial patients who 
have remained on pramipexole monotherapy for many months. The majority of 
these subjects have been maintained on pramipexole for an excess of 24 
months without requiring additional symptomatic treatment with levodopa. 
This is in contrast to the general clinical experience with older 
conventional agonists. Pramipexole also has a favourable pharmacokinetic 
profile. It is rapidly absorbed with peak levels appearing in the 
bloodstream within 2 h of oral dosing. It has a high absolute 
bioavailability of > 90% and can be administered without regard to meals. 
It has no significant effects on other antiparkinson drugs such 
as levodopa or selegiline. Its excretion is primarily renal 
and, thus, has little or no impact on hepatic cytochrome P450 enzymes or 
other related metabolic pathways. Pramipexole has also been theorized to 
have 'neuroprotectant ' properties. Oxyradical generation is posited as a 
cause or accelerant of brain nigral cell death in PD. Pramipexole 
stimulates brain dopamine autoreceptors and reduces dopamine synthesis and 
turnover which may minimize oxidative stress due to dopamine metabolism. 
Furthermore, the compound has a low oxidation potential that may serve as 
an oxyradical scavenger in the PD brain. In summary, pramipexole is a new 
antiparkinson medication found to have unique dopamine agonist 
characteristics and putative neuroprotective properties. 
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AB Parkinson's disease (PD) is a common neurodegenerative disease 

characterized by tremor, rigidity, bradykinesia, and loss of postural 

reflexes. Although the agents available for symptomatic treatment now 

allow most parkinsonian patients to live a normal life-span, 

these patients become progressively unable to participate in social 

functions, perform activities of daily living, and work. Therapy for PD 

may be associated with many complications that contribute to these 

disabilities. For this reason, education is helpful for the patient newly 

diagnosed with PD. Over the past 6 years, three new medications ( 

selegiline, pergolide, and controlled-release levodopa) 

have been approved for use in Parkinson's disease. Other agents 

now available for the treatment of psychiatric illness may also be helpful 

in selected cases of PD. With this in mind, we review the commonly 

prescribed drugs and outline a rational plan for treatment of 

parkinsonism. 
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AB A variety of medical treatment strategies have been proposed as a means o: 
slowing the progression of Parkinson's disease. This includes 
administration of selegiline (deprenyl) therapy, early use of 
bromocriptine or pergolide, and delay of levodopa therapy or 
restriction of the dose. There is no compelling evidence supporting the 
use of any of these treatment strategies for this purpose. 
Carbidopa-levodopa remains the most potent medication for symptomatic 
treatment of Parkinson's disease. Although starting levodopa 
therapy with the controlled-release formulation is advocated, this does 
not appear to have any major advantages over standard carbidopa-levodopa. 
Further studies are needed to identify other means of halting the 
progression of Parkinson's disease. 
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AB Dopamine is equally well deaminated oxidatively by monoamine oxidase (MAO) 
A and B types. Selegiline (L-deprenyl ) , a selective inhibitor 
of MAO-B, ameliorates the "wearing off" akinesia and delays the need for 
levodopa in mild, previously untreated Parkinson's disease. The 
therapeutic potential of selective inhibition of MAO-A in 
Parkinson's disease has not been examined in detail. MAO-A 
accounts for only about 20% of total MAO activity in the human basal 
ganglia, and it differs from MAO-B in distribution. In contrast to MAO-B, 
which is confined to the extraneuronal compartment, MAO-A is found both 
extraneuronally and within the presynaptic dopaminergic terminals. The 
inhibition of MAO-A might alter the intraneuronal handling of dopamine 
reuptaken from synaptic clefts and thereby prolong oral levodopa benefit. 
We have given moclobemide, a selective, reversible inhibitor of MAO-A, to 
nondepressed patients with Parkinson's disease receiving 
standard levodopa/peripheral decarboxylase inhibitor or levodopa with 
dopaminergic agonist (bromocriptine, pergolide) . 

Selegiline was discontinued at least 8 weeks earlier. A standard 
oral levodopa challenge was performed at the patient's entry to the study 
and repeated on the 22nd day of moclobemide treatment (150 mg thrice 
daily) . The overall time spent "on" and "off" before the onset of 
treatment and during the last week on the drug was estimated from the 
patients' diaries. Neuropsychological assessments were also made before 
and after 3 weeks of moclobemide to measure possible effects on cognitive 
performance and mood. In acute levodopa challenge, the latency of motor 
response was significantly shortened and its duration was prolonged during 
moclobemide treatment. Similarly, the Webster's scores in "off" state 
after overnight withdrawal of dopaminergic medication improved on 
moclobemide. In nondepressed parkinsonian patients, moclobemide 
did not alter mood and cognitive measures. The mild symptomatic effect 
and good tolerance with standard therapy suggest that moclobemide may be a 
particularly useful antidepressant in Parkinson's disease. 
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AB Once a diagnosis of idiopathic parkinsonism has been made, the 

choice and timing of therapy depend almost entirely on the patient's need 
for symptomatic relief, as no presently available therapy has any effect 
on the pathogenesis of the disease. Five categories of drugs are 



available for the treatment of idiopathic parkinsonism. 

Anticholinergic agents are effective against tremor but have prominent 
adverse effects. Amantadine has similar effects but is more active 
against rigidity and bradykinesia . Selegiline is a monoamine 
oxidase-B inhibitor: once thought to affect the pathogenesis of idiopathic 
parkinsonism, it is now known to offer only symptomatic relief. 
The dopamine agonists (bromocriptine, pergolide, and lisuride) 
stimulate D-2 receptors: they have antiparkinsonian effects and 
tolerance profiles broadly similar to those of levodopa but are slightly 
less efficacious. Pleural effusions and pulmonary fibrosis are unusual 
but important complication, of these drugs: chest x-ray examinations are 
therefore recommended for all patients starting such treatment. Levodopa 
(combined with an extracerebral decarboxylase inhibitor to prevent nausea, 
the main adverse effect) has become the standard antiparkinsonism 
treatment. Patients using this preparation can suffer considerable 
variations in mobility and dyskinesia, which may be related to rapid, 
large-scale oscillations in plasma levodopa concentrations. 
Controlled-release (CR) preparations have been developed in an attempt to 
minimize these fluctuations and reduce long-term side effects. There is 
no universally agreed treatment for idiopathic parkinsonism. 
However, experience shows that a good balance of antiparkinsonian 
activity and adverse effects can be obtained by initiating treatment with 
a combination of levodopa and a decarboxylase inhibitor. A dopamine 
agonist can be added if the disease progresses and increased therapeutic 
activity is required. 
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AB Forty-one patients with Parkinson's disease and severe 

dyskinesias were analyzed retrospectively to determine if some general 
principles would emerge to aid physicians handling this complication of 
treatment. Dyskinesia type (high dopa chorea (HDC) , low dopa chorea 
(LDC) , high dopa dystonia (HDD) , and low dopa dystonia (LDD) ) predicted 
response to treatment and whether or not levodopa dose reduction would 
benefit dyskinesias without producing unacceptable "offs." High dopa 
chorea improved best but at the expense of increased "off" time, followed 
by LDD, HDD, and LDC. Levodopa reduction was an acceptable strategy in 
ameliorating HDC and LDD only. Adjunctive therapy benefitted all 
dyskinesia types, although the majority of patients (12/17) helped by 
selegiline had LDD or LDC, Generally, low doses of dopamine 
agonists were helpful (bromocriptine It 20 mg/day; pergolide It 
2 mg/day) . When adding adjunctive therapy (except for selegiline 
or controlled-release carbidopa/levodopa) , concomitant reduction in daily 
dose of levodopa was not an effective strategy to decrease dyskinesias. 
Serial trials of multiple drug regimens are useful in these patients. 
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AB Objective: The purpose of this review is to update clinicians with recent 
advances in the management of parkinsonism, including drug 

therapy, transplantation, and diet. Data sources: Pertinent articles were 
obtained from an English-language literature search using MEDLINE 
(1970-1991), Index Medicus (1987-1991), Current Contents (1990), and 
bibliographic reviews of review articles. Index terms included 
parkinsonism, selegiline, pergolide, vitamin 

E, and transplantation. Fifty-five articles (representing 85 percent of 
the complete literature search) were selected by multiple reviewers for 
their contribution to the stated purpose. Emphasis was placed on 
double-blind, placebo-controlled, and randomized studies* Data from cited 
articles were examined by multiple reviewers for support of their stated 
hypothesis and were included as background for justification of major 
points in this article; critical studies were abstracted in more detail. 
Results: New therapeutic measures have been added to the treatment of 
parkinsonism. Selegiline, a monoamine oxidase inhibitor 
type B, has shown beneficial results, especially in early stages. 
Pergolide, a dopamine agonist, may be an efficacious alternative 
to bromocriptine resistance or intolerable adverse effects. Vitamin E may 
have protective antioxidant properties, but very few clinical data are 
available. Fetal tissue transplantation needs continued research and 
remains very controversial. Diet modifications may maximize the results 
of therapy with exogenous dopamine therapy. Conclusions: Clinicians 
should familiarize themselves with new alternatives for the menagement of 
parkinsonism in order to be reliable consultants for both 
professional and lay persons. 
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AB Thirty-eight patients newly diagnosed as having Parkinson's 
disease (mean age, 57.3 years; mean Parkinson's disease 

duration, 2.7 years) in the earlier phase of the disease (mean Hoehn/Yahr 
stage, 2; mean motor scores, 11.4) were given selegiline 



(Deprenyl), 10 mg daily, and maintained on this drug alone until 
significant clinical worsening warranted the addition of low-dose levodopa 
(Sinemet, 25/100 three to four doses per day) . Five of these patients 
were not yet receiving additional levodopa despite some worsening of motor 
scores. Of the 33 patients now taking combined therapy, seven have been 
followed up for 6 months or less. Tv/enty-four (92%) of the 26 patients 
taking combined therapy for a mean of 26 months (8.5 to 99 months) who 
have had Parkinson's disease for 6 years showed a dramatic 
improvement in their parkinsonism shortly after the addition of 
levodopa, with significant decreases in their rated motor scores, such 
improvement being maintained at their latest neurologic evaluation. 
Eighteen (75%) of these 24 patients responded to the combined 
selegiline/levodopa therapy with degrees of improvement equal to 
or greater than 50%, compared with their motor status at the start of 
combined therapy just before the addition of levodopa. This degree of 
"reversal" of parkinsonism on addition of levodopa (mean 

carbidopa/levodopa dose, 98/380 mg) was not observed in any of these same 

patients receiving selegiline alone for an average of 13.8 

months. Four patients taking combined therapy developed mild, transient, 

abnormal involuntary movements, and end-of-dose pattern of response after 

more than 2 years of combined therapy (24.75 and 33.5 months, 

respectively) . Our results on combined selegilin/levodopa therapy 

reemphasize the continuing dominant role of levodopa as the primary drug 

for the symptomatic treatment of Parkinson's disease. A 

possible syngergistic role of selegiline with levodopa in the 

early cases is suggested by the sustained therapeutic effectiveness of 

even low doses of the latter for a period of 26 months, with a delay in 

the appearance of relatively minor side effects developing only after more 

than 2 years of combined therapy. At an average disease duration of 6 

years, no patient has had a major functional disability. A concurrently 

studied control group of patients treated with low-dose levodopa alone, or 

one treated witha combination of low-dose levodopa and a dopamine agonist 

like bromocriptine or pergolide, may have clarified further the 

role of selegiline, but such control subjects were not available 

to us at this time. We suggest the early combination of a selective 

monoamine oxidase type B inhibitor like selegiline, and the 

original dopamine replacement drug, levodopa (as low-dose Sinemet), as 

initial symptomatic therapy in newly diagnosed cases of Parkinson 

's disease. 
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ent research in Parkinson's disease (PD) focuses 
therapy and neuroprotective interventions. Drugs that have 
been used for symptomatic therapy are levodopa, usually combined with a 
peripheral decarboxylase inhibitor, synthetic dopamine receptor agonists, 
centrally-acting antimuscarinic drugs, amantadine, monoamine oxidase-B 
(MAO-B) inhibitors and catechol-O-methyltransf erase (COMT) inhibitors. 
Drugs for which there is at least some evidence for neuroprotective effect 
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are certain dopamine agonists, amantadine and MAO-B inhibitors ( 
selegiline) . Levodopa remains the most effective drug for the 
treatment of PD. Several factors contribute to the complex clin. 
pharmacokinetics of levodopa: erratic absorption, short half-life, 
peripheral 0-methylation and facilitated transport across the blood-brain 
barrier. In patients with response fluctuations to levodopa, the 
concentration-effect curve becomes steeper and shifts to the right compared 

with 

patients with stable response. Pharmacokinetic-pharmacodynamic modeling 
can affect decisions regarding therapeutic strategies. The dopamine 
agonists include ergot derivs. (bromocriptine, pergolide, 

lisuride and cabergoline) , non-ergoline derivs. (pramipexole, ropinirole 
and piribedil) and apomorphine. Most dopamine agonists have their 
specific Pharmacol, profile. They are used in monotherapy and as an 
adjunct to levodopa in early and advanced PD. Few pharmacokinetic and 
pharmacodynamic data are available regarding centrally acting 
antimuscarinic drugs. They are characterized by rapid absorption after 
oral intake, large volume of distribution and low clearance relative to 
hepatic blood flow, with extensive metabolism The mechanism of action of 
amantadine remains elusive. It is well absorbed and widely distributed. 
Since elimination is primarily by renal clearance, accumulation of the 
drug can occur in patients with renal dysfunction and dosage reduction must 
envisaged. The COMT inhibitors entacapone and tolcapone dose-dependently 
inhibit the formation of the major metabolite of levodopa, 3-0-methyldopa, 
and improve the bioavailability and reduce the clearance of levodopa 
without significantly affecting its absorption. They are useful adjuncts 
to levodopa in patients with end-of-dose fluctuations. The MAO-B 
inhibitor selegiline may have a dual effect: reducing the 
catabolism of dopamine and limiting the formation of neurotoxic free 
radicals. The pharmacokinetics of selegiline are highly 

variable; it has low bioavailability and large volume of distribution. The 
oral clearance is many-fold higher than the hepatic blood flow and the 
drug is extensively metabolized into several metabolites, some of them 
being active. Despite the introduction of several new drugs to the 
antiparkinsonian armamentarium, no single best treatment exists 
for an individual patient with PD. Particularly in the advanced stage of 
the disease, treatment should be individually tailored. 
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AB A review with 30 refs. There have been many attempts to discover 
neuroprotective drugs for the treatment of Parkinson's disease 



(PD) . Many of these compds . either do not cross the blood brain barrier 
or are not very effective in the 6-hydroxydopamine or MPTP 
(N-methyl-4-phenyl-l, 2, 3, 6-tetrahydropyridine) models of PD. We have 
examined several compds. including dopamine receptor agonist bromocriptine, 

lisuride, pergolide and R-apomorphine for their neuroprotective 
action against the above neurotoxins in PC12 and dopamine neuroblastoma 
cell lines in culture and in vivo. R-apomorphine exhibited relatively 
potent neuroprotective action in vitro, cell culture and in vivo as a 
radical scavenger and iron chelator, because of its catechol structure. 
The recent clin. trials with apomorphine, where parkinsonian 
subjects can be weaned off L-dopa would suggest that this drug either 
exerts a neuroprotective action or that continuous sustained stimulation 
of dopamine receptor may be responsible for its unusual pharmacol. 
activity. Apomorphine has a far more broad neuroprotective activity in 
the various models as compared with 1-selegiline and may 
therefore be an ideal drug to study neuroprotection in 
parkinsonian subjects with the use of PET or SPECT. 
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AB A review with 44 refs. In recent years, the treatment of 

Parkinson's disease has undergone an immense amount of research, 

resulting in the development of multiple new medications. This has 

largely been fuelled by dissatisfaction over the development of motor 

complications secondary to long term levodopa therapy. Different 

treatment approaches are applied depending on the stage of 

Parkinson's disease. In early and mild Parkinson's 

disease, selegiline offers a limited symptomatic effect. Its 

neuroprotective effect, although at present theor . , has questionable clin. 

relevance. Increased mortality associated with selegiline has been 

reported, although a meta-anal. of 5 different trials did not support this 

finding. The newer, non-ergoline dopamine agonists, pramipexole and 

ropinirole, have undergone extensive studies to evaluate their efficacy as 

monotherapy in early Parkinson's disease. These newer agonists 

are ideal initial symptomatic medications, primarily because they delay 

the onset of levodopa-induced motor fluctuations. Efficacy of the newer 

dopamine agonists in advanced disease seems to be comparable to that of 

the older agents, bromocriptine and pergolide. Adverse effects 

can be reduced by starting the medication at a very low dose and then 

slowly titrating upward. Catechol-O-Me transferase (COMT) inhibitors are 

indicated for the treatment of motor fluctuations in advanced disease, 

particularly the "wearing-of f " phenomenon. Tolcapone, a peripheral and 

central COMT inhibitor, appears to be quite effective, producing a 47% 

reduction in "off" time. Unfortunately, 3 deaths have been observed, which are 

presumably secondary to tolcapone therapy. The drug has been withdrawn in 

many countries, and liver enzyme testing is mandatory in the US. 



Entacapone, a purely peripheral COMT inhibitor with a lower potency than 
tolcapone, has also proved to be effective and has not been associated with 
liver damage, obviating the need for testing. 
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AB A review with 42 refs. The Pharmacol., pharmacokinetics, clin. efficacy, 
adverse effects, dosage and administration, and formulary considerations 
of ropinirole are reviewed. Ropinirole is a nonergoline dopamine agonist 

that binds to dopamine D2-receptor s ; the drug is indicated for use in the 
symptomatic treatment of early and late Parkinson's disease 
(PD) . Ropinirole is rapidly absorbed after oral administration and 
undergoes extensive hepatic metabolism to active metabolites. The elimination 
half-life avs. about six hours. Ropinirole has a low potential to 
interact with other drugs likely to be administered to PD patients. In 
patients with early PD, initial monotherapy with ropinirole was more 
effective than placebo or bromocriptine in the absence of 
selegiline and was as effective as bromocriptine in the presence 
of selegiline. Ropinirole was as effective as levodopa in 
patients with earlier stages of PD. In one subset of patients with 
advanced PD not adequately controlled by levodopa, adjunctive ropinirole 
was more effective than placebo and bromocriptine. Ropinirole was more 
effective than bromocriptine in patients previously given high-dose 
levodopa and was as effective in patients previously given low-dose 
levodopa or adjunctive dopamine agonist therapy. The most frequent 
adverse effects are nausea, somnolence, and dizziness; the dosage should 
be increased gradually to minimize adverse effects. Ropinirole is less 
expensive than bromocriptine and pergolide and similar in cost 
to pramipexole. Ropinirole appears to be a useful addition to existing 
therapeutic approaches to PD and is approved for both early and later 
stages of the disease. 
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PUBLISHER: Advanstar 

DOCUMENT TYPE: Journal; General Review 
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AB A review with 54 refs. Current therapy for idiopathic Parkinson 

's disease (IPD) is mainly symptomatic with the focus on individualizing 
therapy for early and advanced stage disease. The most effective drug for 
both early and advanced IPD is levodopa. For patients with mild disease 
and minimal disability, monotherapy with anticholinergic agents, 
amantadine, selegiline, or dipamine agonists (eg, bromocriptine 
and pergolide) may be useful. Advanced disease is usually 

associated with levodopa-induced complications, such as motor fluctuations 
and dyskinesias, which may be alleviated by adjusting levodopa dosing or 
by adding a dopamine agonist. Although no drug has been unequivocally 
proven to be neuroprotective in IPD, selegiline, amantadine, 
bromocriptine, and pergolide may play some role in delaying the 
progression of disease. 
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In recent years new anti-Parkinson drugs have 
been marketed and there has been controversy over the safety of some 
drugs. Objective. To analyze the evolution of the consumption of anti- 
Parkinson drugs and the effect of the newer drugs. Patients and 
methods. A study of the consumption of anti-Parkinson drugs 
(1989-1998) . Data were obtained from the ECOM database of the Ministry of 
Health and TEMPUS of the National Statistics Institute. The drugs were 
classified using the Anatomo-Therapeutic-Clinical Classification (ATC) . 
Consumption was expressed in defined daily dosage (ODD) and the costs in 
euros (e) . The drugs marketed since 1990 were classified as new 
drugs and the others as classical drugs. Results. The total consumption 
of drugs increased from 1.92 DDD/1,000 inhabitants /day in 1989 to 3.64 
DDD/1,000 inhabitants/day in 1998. The drugs showing the greatest 
increase were selegiline, pergolide and levodopa. The 

total pharmaceutical expenses tripled. There was a smaller increase in 
the consumption of new drugs (1.2% of the total in 1991 and 6.6% in 1998) 
than in their costs (6.7% of the total in 1991 and 38.8% in 1998). The 



reduction . 



cost per DDD of the new drugs increased five times (1989: 2.55e 

and 1998: 13.59s) and that of the classical drugs was similar 

(1989: 0.54e and 1998: 0.62e). Conclusions. The total 

consumption of anti-Parkinson drugs has progressively increased. 

The consumption of selegiline has also increased in spite of 

controversy over its safety. The new drugs have a major economic effect. 
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The anti-parkinsonian drug selegiline has successfully 

been used for years in order to achieve a levodopa sparing effect. The 
need for levodopa therapy can be delayed by an average of 9 months. In 
addition, various placebo-controlled studies demonstrated that the 
levodopa dose can be maintained almost stable for a period of at least 5 
years when used in combination with selegiline. On the other 
hand, therapy with conventional selegiline is limited, e. g. by 
the contra-indication in patients with impaired hepatic or renal function, 
the possible disturbance of night-time sleep by the amphetamine 
metabolites, and by the high variability in bioavailability because of an 
extensive first-pass effect. In Xilopar®, selegiline is 

presented as a lyophilised tablet that can circumvent these problems. In 

this case report, the switch from conventional selegiline to 

Xilopar® lead to a dose reduction of levodopa as well as 

pergolide associated with very good symptom control. Xilopar® 

was well tolerated and resulted in a considerable improvement of the 

patient's quality of life. 
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AB Most of the commonly used antiparkinsonian drugs show 

neuroprotective potency when tested in tissue culture or animal models. 
Neuroprotection consists of measures which lead to prevention or delay of 
neuronal cell death. So far, there are no clinical studies which show 
undoubtably neuroprotection. Nonetheless, there are 3 PET- or 
SPECT-controlled studies with ropinirole, pergolide and 

promipexole finished which were designed to prove neuroprotection while 
taking dopamine ogonists. This paper will further introduce studies with 
selegiline and NMDA receptor antagonists which indicate possible 
neuroprotection. Experimental data suggest studies with radical 
scavengers, coenzyme Q, iron chelators or antiapoptotic drugs such as 
flupirtine. Taking all consisting data into account we recommend to treat 
early Parkinsonism with a combination of selegiline, 
NMDA receptor antagonists and dopamine agonists. 
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AB The purpose of this work is to report a case of tolcapone-induced 
akathisia. A 39-year-old woman with Parkinson's disease, 

Hohen-Yahr IV, Webster 18 points with 10 years within onset presented lack 
of clinical response to levodopa-carbidopa, pergolide, 
selegiline and trihexiphenidyl, showing freezing and wearing-off 

phenomena and choreic dyskinetic abnormal movements of the upper and lower 
extremities, during the six months previous to her evaluation. Her 
hepatic function was normal. Levodopa-carbidopa and selegiline 
were diminished to add tolcapone, as described elsewhere. During the 
first three weeks, the patient showed marked clinical improvement of 
previous complications and sustained improvement during 12.5 weeks. At 
the 13th week of tolcapone therapy the patient developed constant 
orofacial, trunk, and superior and lower limb involuntary movements 
associated to lack of stand still. Laboratory tests showed discrete 
elevation of oxaloacetic-glutamic transaminase, direct bilirrubin, 
indirect bilirrubin, and alkaline phosphatase. Electroencephalogram and 



CT scan were normal. Tolcapone therapy was finished, and 
levodopacarbidopa, pergolide and selegiline were 

diminished, procuring the disappearance of akathisia within 72 h. 
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AB Pergolide is a dopamine agonist acting on Dl and D2 receptors 

and has been used as an adjunct therapy with levodopa. We have 

retrospectively investigated its role over a duration of upto six years in 

Parkinson's disease (PD) patients to study: (1) its influence on 

the progression of disability related to PD; (2) effect on blood pressure 

and weight during the treatment period; (3) whether the use of 

pergolide has a long term levodopa sparing effect; (4) and how is 

it tolerated during this period? We studied 43 patients who had been on 

adjunct therapy with pergolide in addition to levodopa for more 

than six months. Mean age was 66 years, mean duration of PD prior to 

adding pergolide was 8 years and final assessment was done after 

a mean duration of adjunct therapy of 29 (6-72) months. There was no 

progression of disease disability as assessed on Hoehn and Yahr stage (p = 

0.09) and Webster score (p = 0.20), while there was an improvement in 

symptom score (p = 0.001). There was an insignificant reduction in the 

dose of levodopa at final assessment from 630 to 535 mg (p = 0.06). A 

significant number of patients were able to discontinue taking 

selegiline (p = 0.002). There was no change in the number of 

patients with hallucinations (p = 0.15) and dyskinesia (p = 0.09). There 

was a significant fall in weight (p = 0.02), systolic (p = 0.023) and 

diastolic blood pressure (p = 0.03). This fall did not correlate with 

age, dose of pergolide or levodopa or disease severity but was 

influenced by duration of treatment. Ten patients discontinued 

pergolide for minor reasons after a mean duration of therapy for 

23 months. We conclude that pergolide is a valuable adjunct 

therapy with levodopa over a duration of upto six years to maintain 

control of motor symptoms of Parkinson's disease. 
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Current therapy for idiopathic Parkinson's disease (IPD) is 
mainly symptomatic with the focus on individualizing therapy for early and 
advanced stage disease. The most effective drug for both early and 
advanced IPD is levodopa. For patients with mild disease and minimal 
disability, monotherapy with anticholinergic agents, amantadine, 
selegiline, or dopamine agonists (eg, bromocriptine and 
pergolide) may be useful. Advanced disease is usually associated 
with levodopainduced complications, such as motor fluctuations and 
dyskinesias, which may be alleviated by adjusting levodopa dosing or by 
adding a dopamine agonist. Although no drug has been unequivocally proven 
to be neuroprotective in IPD, selegiline, amantadine, 
bromocriptine, and pergolide may play some role in delaying the 
progression of disease. 
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Although theoretical reasons exist for believing that selegiline 
slows the progression of Parkinson's disease, this has not been 
shown in clinical trials. Selegiline improves the symptoms of 
Parkinson's disease, allowing the introduction of levodopa to be 
delayed in de-novo patients and, later, for levodopa to be used at a lower 
dose. It does not lessen the long-term problems of dyskinesia and 
fluctuations associated with levodopa therapy. The report of an increased 
mortality associated with selegiline therapy awaits further 
evaluation. Of the dopamine agonists, pergolide appears to be 
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more potent than bromocriptine; cabergoline looks promising. The 
catechol-O-methyltransf erase inhibitors, tolcapone and entacopone, prolong 
the duration of action of levodopa and also show promise. The main 
objective in the drug treatment of Parkinson's disease remains 
the optimization of the dose and frequency of levodopa administration. 
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AB Dopamine is equally well deaminated oxidatively by monoamine oxidase (MAO) 
A and B types. Selegiline (L-deprenyl ) , a selective inhibitor 
of MAO-B, ameliorates the 'wearing off' akinesia and delays the need for 
levodopa in mild, previously untreated Parkinson's disease. The 
therapeutic potential of selective inhibition of MAO-A in 
Parkinson's disease has not been examined in detail. MAO-A 
accounts for only about 20% Of total MAO activity in the human basal 
ganglia, and it differs from MAO-B in distribution. In contrast to MAO-B, 
which is confined to the extraneuronal compartment, MAO-A is found both 
extraneuronally and within the presynaptic dopaminergic terminals. The 
inhibition of MAO-A might alter the intraneuronal handling of dopamine 
reuptaken from synaptic clefts and thereby prolong oral levodopa benefit. 
We have given moclobemide, a selective, reversible inhibitor of MAO-A, to 
nondepressed patients with Parkinson's disease receiving 
standard levodopa/peripheral decarboxylase inhibitor or levodopa with 
dopaminergic agonist (bromocriptine, pergolide) . 

Selegiline was discontinued at least 8 weeks earlier. A standard 
oral levodopa challenge was performed at the patient's entry to the; study 
and repeated on the 22nd day of moclobemide treatment (150 mg thrice 
daily). The overall timespent 'on' and 'off before the onset of 
treatment and during the last week on the drug was estimated from the 
patients' diaries. Neuropsychological assessments were also made before 
and after 3 weeks of moclobemide to measure possible effects on cognitive 
performance and mood. In acute levodopa challenge, the latency of motor 
response was significantly shortened and its duration was prolonged during 
moclobemide treatment. Similarly, the Webster's scores in 'off state 
after overnight withdrawal of dopaminergic medication improved on 
moclobemide. In nondepressed parkinsonian patients, moclobemide 
did not alter mood and cognitive measures. The mild symptomatic effect 
and good tolerance with standard therapy suggest that moclobemide may be a 
particularly useful antidepressant in Parkinson's disease. 
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AB Once a diagnosis of idiopathic parkinsonism has been made, the 

choice and timing of therapy depend almost entirely on the patient's need 
for symptomatic relief, as no presently available therapy has any effect 
on the pathogenesis of the disease. Five categories of drugs are 
available for the treatment of idiopathic parkinsonism. 

Anticholinergic agents are effective against tremor but have prominent 
adverse effects. Amantadine has similar effects but is more active 
against rigidity and bradykinesia . Selegiline is a monoamine 
oxidase-B inhibitor; once thought to affect the pathogenesis of idiopathic 
parkinsonism, it is now known to offer only symptomatic relief. 
The dopamine agonists (bromocriptine, pergolide, and lisuride) 
stimulate D(2) receptors; they have antiparkinsonian effects and 
tolerance profiles broadly similar to those of levodopa but are slightly 
less efficacious. Pleural effusions and pulmonary fibrosis are unusual 
but important complications of these drugs; chest x-ray examinations are 
therefore recommended for all patients starting such treatment. Levodopa 
(combined with an extracerebral decarboxylase inhibitor to prevent nausea, 
the main adverse effect) has become the standard antiparkinsonism 
treatment. Patients using this preparation can suffer considerable 
variations in mobility and dyskinesia, which may be related to rapid, 
large-scale oscillations in plasma levodopa concentrations. 
Controlled-release (OR) preparations have been developed in an attempt to 
minimize these fluctuations and reduce long-term side effects. There is 
no universally agreed treatment for idiopathic parkinsonism. 
However, experience shows that a good balance of antiparkinsonian 
activity and adverse effects can be obtained by initiating treatment with 
a combination of levodopa and a decarboxylase inhibitor. A dopamine 
agonist can be added if the disease progresses and increased therapeutic 
activity is required. 
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AB Parkinson's disease responds rather dramatically to levodopa 

therapy during the first several years of treatment. With advancing 
disease, however, symptom control becomes more erratic, and some symptoms 
may become refractory to treatment. The use of selegiline 
hydrochloride (Eldepryl) has been proposed to slow the progression of 
Parkinson's disease; however, current evidence suggests that it is 
only partially effective at best, and there is no definite proof of a 
neuroprotective effect. Nonetheless, it is a reasonable treatment choice. 
Carbidopa-levodopa (Sinemet) remains the foundation of symptomatic 
treatment of Parkinson's disease. Clinical fluctuations 

occurring with advancing disease may be at least partially controlled by 
appropriate adjustments in dosage. A direct-acting dopamine agonist, 
bromocriptine mesylate (Parlodel) or pergolide mesylate 
(Permax) , can be very helpful as adjunctive therapy to smooth these 
clinical fluctuations. Excessive intracellular oxidative stress has been 
proposed as a cause of Parkinson's disease; however, a recent 
multicenter trial investigating the use of high doses of the antioxidant 
vitamin E showed it to be ineffective. Whether other forms of nonspecific 
antioxidant therapy will prove beneficial is open to speculation. 
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AB Over recent years I have been studying whether dopamine agonist treatment 
alone, or in early combination with levodopa, might institute a better 
long- term treatment in Parkinson's disease than levodopa alone. 
Indeed, early combination of levodopa with bromocriptine, 
pergolide or lisuride has indicated that this kind of treatment 
results in better management of Parkinson's disease with fewer 
fluctuations in disability, especially end- of-dose disturbances and 
dyskinesias, than treatment with levodopa alone. Furthermore, similar 
results were obtained by using lisuride in combination with 
selegiline and levodopa. Thus, it appears advisable to initiate 
the dopaminergic treatment in early Parkinson's disease by using 
a combination of selegiline, levodopa and a dopamine agonist. 
There are many ways of building up this kind of treatment. Instead of 
levodopa, it is possible to use initially a dopamine agonist and to add 
selegiline and levodopa when the therapeutic response becomes 
insufficient. Another alternative would be to start with 
selegiline alone, then to add a dopamine agonist and, finally, 
levodopa when clinically indicated. 
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Medical treatment of Parkinson's disease is becoming 
increasingly complex. Carbidopa/levodopa continues to be the most 
efficacious medication available. Other recent evidence suggests that 
selegiline might slow Parkinson's disease progression. 
The direct-acting dopamine agonists, bromocriptine and pergolide 
, are often beneficial in patients with short-duration, fluctuating 
levodopa responses. These medications have also been advocated for 
initial symptomatic treatment, concurrent with the initiation of 
carbidopa/levodopa; however, this use is controversial. The 
controlled-release formulation of carbidopa/levodopa typically prolongs 
the levodopa response by approximately 30%, but some patients prefer the 
standard formulation due to its faster onset of action. The expense of 
using two or more of these medications is of concern to this patient 
population. 
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Over recent years I have been studying whether dopamine agonist treatment 
alone, or in early combination with levodopa, might institute a better 
long-term treatment in Parkinson's disease than levodopa alone. 
Indeed, early combination of levodopa with bromocriptine, 
pergolide or lisuride has indicated that this kind of treatment 
results in better management of Parkinson's disease with fewer 
fluctuations in disability, especially end-of-dose disturbances and 
dyskinesias, than treatment with levodopa alone. Furthermore, similar 
results were obtained by using lisuride in combination with 
selegiline and levodopa. However, during long-term treatment the 



changes in parkinsonian disability were equal in all treatment 
groups with or without selegiline. Thus, the possible efficacy 
of selegiline in slowing down the progression of 
Parkinson's disease requires further investigations. As a new 
treatment strategy it appears advisable to initiate the dopaminergic 
treatment in early Parkinson's disease by using initially 
selegiline and a dopamine agonist and by adding levodopa when the 
therapeutic response is insufficient. Another alternative would be to 
start with selegiline alone, then add a dopamine agonist and, 
finally, levodopa. 
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AB A variety of neuropharmacologic agents, including anticholinergic drugs, 
amantadine hydrochloride, levodopa, selegiline, bromocriptine, 
and pergolide, are now available for the treatment of 
Parkinson's disease. Of patients treated with dopaminergic 
agents, 30% develop visual hallucinations, 10% exhibit delusions, 10% have 
euphoria, 1% have mania, 10% to 15% experience increased anxiety, 15% have 
confusional periods, and a few exhibit altered sexual behavior. 
Anticholinergic drugs have a greater tendency to produce confusional 
states than dopaminergic compounds. Elderly patients and those with 
underlying dementia are most likely to have untoward side effects with 
anti-parkinsonism treatment. Dosage reduction is the optimum 
management strategy, although anti-psychotic agents may be necessary in 
patients with delusions, and lithium may help control drug-induced mania. 
Dopaminergic agents share the property of stimulation of D2 dopamine 
receptors, and this action may play an essential role in mediating their 
neuropsychiatric effects. 
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Carbidopa/levodopa remains the most potent drug for the treatment of 
Parkinson's disease. Several newer medications may help stabilize 
and improve such problems as fluctuating responses to the medication, 
drug-induced dyskinesias and refractory symptoms. Patients with 
fluctuating responses that do not respond to adjustments in the 
carbidopa/levodopa dose may benefit from the addition of a direct-acting 
dopamine agonist, such as pergolide or bromocriptine. While 
carbidopa/levodopa and the direct-acting dopamine agonists have a proven 
track record as symptomatic treatment, they probably do not alter the 
pathologic process underlying this progressive condition. On the other 
hand, two studies have shown that selegiline might slow the 
progression of Parkinson's disease, independent of any direct 
effects on symptoms. 
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progressive supranuclear palsy: A case report 
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AB Freezing is a common and disabling symptom in patients with 

Parkinsonism. It affects most commonly the gait in the form of 
start hesitation and sudden immobility often resulting in falling. A 
high incidence of freezing occurs in patients with progressive 
supranuclear palsy (PSP) which is characterized clinically by a 
constellation of symptoms including supranuclear ophthalmoplegia, 
postural instability, axial rigidity, dysarthria. Parkinsonism 
, and pseudobulbar palsy. Pharmacologic therapy of PSP is currently 
disappointing and the disease progresses relentlessly to a fatal outcome 
within the first decade after onset. This report concerns a 67 year old 
woman with a diagnosis of PSP in whom freezing and frequent falling were 
the most disabling symptoms of the disease at the time of presentation. 
Both symptoms, which were rated 4 on the Unified Parkinson 
Rating Scale (UPRS) which grades Parkinsonian symptoms and 
signs from 0 to 4, with 0 being normal and 4 being severe symptoms, were 
resistant to treatment with dopaminergic drugs such as levodopa, 
amantadine, selegiline and pergolide mesylate as 

well as with the potent and highly selective noradrenergic reuptake 
inhibitor nortriptyline. Weekly transcranial applications of AC pulsed 



electromagnetic fields (EMFs) of picotesla flux density was associated 
with approximately 50% reduction in the frequency of freezing and about 
80-90% reduction in the frequency of falling after a 6 months follow-up 
period. At this point freezing was rated 2 while falling received a 
score of 1 on the UPRS . In addition, this treatment was associated with 
an improvement in Parkinsonian and pseudobulbar symptoms with 
the difference between the pre- and post EMF treatment across 13 
measures being highly significant (p < .005; Sign test). These results 
suggest that transcranial administration AC pulsed EMFs in the picotesla 
flux density is efficacious in the treatment of PSP. 
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trancranial application of electromagnetic fields 
AUTHOR(S): Sandyk, Reuven 

CORPORATE SOURCE: Sandyk, Reuven (Department of Neuroscience, Institute 

for Biomedical Engineering, Rehab. Services of Touro 

College, Dix Hills, NY 11746 (US)) 
SOURCE: International Journal of Neuroscience (Nov 

1997) Volume 92, Number 1-2, pp. 63-72, 59 refs. 

CODEN: IJNUB7 ISSN: 0020-7454 
COUNTRY OF PUBLICATION: United Kingdom 
DOCUMENT TYPE: Journal; Article 

LANGUAGE: English 
SUMMARY LANGUAGE: English 

ENTRY DATE: Entered STN: 31 Jan 2009 

Last updated on STN: 31 Jan 2009 
AN 1998069290 ESBIOBASE 

AB A 52 year old fully medicated physician with juvenile onset 

Parkinsonism experienced 4 years ago severe 'on-off 

fluctuations in motor disability and debilitating speech impairment with 
severe stuttering which occurred predominantly during 'on-off periods. 
His speech impairment improved 20%-30% when sertraline (75 mg/day) , a 
serotonin reuptake inhibitor, was added to his dopaminergic medications 
which included levodopa, amantadine, selegiline and 
pergolide mesylate. A more dramatic and consistent improvement 
in his speech occurred over the past 4 years during which time the 
patient received, on a fairly regular basis, weekly transcranial 
treatments with AC pulsed electromagnetic fields (EMFs) of picotesla 
flux density. Recurrence of speech impairment was observed on several 
occasions when regular treatments with EMFs were temporarily 
discontinued. These findings demonstrate that AC pulsed applications of 
picotesla flux density EMFs may offer a nonpharmacologic approach to the 
management of speech disturbances in Parkinsonism. 

Furthermore, this case implicates cerebral serotonergic deficiency in 
the pathogenesis of Parkinsonian speech impairment which 
affects more than 50% of patients. It is believed that pulsed 
applications of EMFs improved this patient's speech impairment through 
the facilitation of serotonergic transmission which may have occurred in 
part through a synergistic interaction with sertraline. 
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AB The mechanism of the wearing-off phenomenon and the method of how to 
control it by means of anti-parkinsonian medications is 
described. To control the wearing-off phenomenon, it is useful to 
administer L-dopa before eating because absorption of L-dopa is less when 
competing with amino acids. Administration of L-dopa four or five times a 
day is also useful. Dopamin agonists (e . g . , bromocriptine, 
pergolide, talipexole, and cabergoline ) , and monoamine oxidase 
inhibitors (e.g. , selegiline) control the wearing-off phenomenon, 
and may also suppress its occurrence. As a specific method for 
controlling the wearing-off phenomenon, continuous administration of anti- 
parkinsonian drugs by the intra-alimentary tract or a subcutaneous 
injection is useful. It is important to avoid early wearing-off 
phenomenon when treating patients with Parkinson's disease. 
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AB The purpose of the new drugs for Parkinson's disease is control 

of the long-term levodopa treatment syndromes, especially wearing-off 
phenomenon and dyskinesia. Therefore, they show long Tl/2. Most of them 
are classified into dopamine agonists. Others are monoamine oxidase B 
inhibitor and cathecole-o-methyltransf erase inhibitor. Marketed dopamine 
agonists are bromocriptine, pergolide, talipexole, and 
cabergoline in Japan. Except talipexole, they are all ergot alkaloid 
derivatives. Their affinity for dopamine receptor is D2 group, and their 
Tl/2 are longer than levodopa. Bromocriptine is an oldest dopamine 
agonist. Other 3 drugs and bromocriptine had made each other double 
blinded cross over trial previously. The result of double blinded studies 
show that their efficacy for PD treatment were equal, 40-50% patients with 
PD. However, in clinical usage, some difference is observed as described 
below. Efficacy of pergolide is strong compared with 
bromocriptine; however, pergolide is easy to arise dyskinesia. 
Talipexole is strong in the hypnosis effect. As for cabergoline, it takes 
long time to show medical effect, so that it is expected to control 
wearing-off phenomenon. Monoamine oxidase B inhibitor. Selegiline 
, is useful as an economizer effect to levodopa. As for the 



cathechole-o-methyltransf erase inhibitor (COMT-I) will be make 
double-blinded trial in future. The efficacy for PD treatment of COMT-I 
is prolonged levodopa effect for PD, so that wearing-off phenomenon will 
be controlled. To use these drugs successfully is important with the 
treatment of PD. In the future, the development of the cause therapy in 
addition to the systematic therapy is wanted. 
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Early stage Parkinson's disease may be better left untreated if 
it does not limit motor function. Once limitation of function is present 
levodopa-dopa decarboxylase inhibitor combinations are the most effective 
therapy, although amantadine may be satisfactory for a time in milder 
cases. The optimal independent roles of the ergot derivatives 
bromocriptine and pergoiide, and the MAOb inhibitor 
selegiline, are not yet generally agreed although they are 
accepted as useful in supplementing the effects of levodopa. With 
prolonged levodopa use various late-stage treatment problems may appear. 
The pathogenesis of these is poorly understood and no completely 
satisfactory ways of managing them are available. 
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Abnormal sleep-wake organization is frequently seen in idiopathic 
parkinsonism (PD) and other parkinsonism syndromes. A 

1993 article in The Annals of Neurology first described the high rate of 
REM behavior disorder (RBD) in non-demented PD patients (1) . In this 
article, we present the case reports of three non-demented PD patients who 
manifested RBD while on recommended doses of selegiline 
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(Eldepryle) . None of them had problems severe enough to suggest RBD while 
they were being treated with varying doses of other dopaminergic agents 
(carbidopa/L-dopa, pergolide) unaccompanied by 
selegiline . 
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The initial decision in the management of idiopathic parkinsonism 
is whether any pharmacotherapy is indicated. There is no conclusive 
evidence that treatment is helpful before symptoms start to affect the 
patient's life, although some neurologists believe that deprenyl, also 
known as selegiline, could be useful. Once functional deficits 
begin to interfere with the patient's work or social activities, treating 
symptoms becomes appropriate. Anticholinergics and amantadine can be 
used, but their limited benefit is often accompanied by unacceptable 
adverse effects. Dopaminomimetics are the most satisfactory medications, 
including levodopa and such artificial dopamine agonists as bromocriptine, 
pergolide, or lisuride. 
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Parkinson's disease responds rather dramatically to levodopa 
therapy during the first several years of treatment. With advancing 
disease, however, symptom control becomes more erratic, and some symptoms 
may become refractory to treatment. The use of selegiline 
hydrochloride (Eldepryl) has been proposed to slow the progression of 
Parkinson's disease; however, current evidence suggests that it is 
only partially effective at best, and there is no definite proof of a 
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neuroprotective effect. Nonetheless, it is a reasonable treatment choice. 
Carbidopa-levodopa (Sinemet) remains the foundation of symptomatic 
treatment of Parkinson's disease. Clinical fluctuations 

occurring with advancing disease may be at least partially controlled by 
appropriate adjustments in dosage. A direct-acting dopamine agonist, 
bromocriptine mesylate (Parlodel) or pergolide mesylate 
(Permax) , can be very helpful as adjunctive therapy to smooth these 
clinical fluctuations. Excessive intracellular oxidative stress has been 
proposed as a cause of Parkinson's disease; however, a recent 
multicenter trial investigating the use of high doses of the antioxidant 
vitamin E showed it to be ineffective. Whether other forms of nonspecific 
antioxidant therapy will prove beneficial is open to speculation. 
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AB New concepts about the pathogenesis and pathophysiology of 
Parkinson's disease have emerged. For these concepts to be 
useful, they must be understood, and for them to be applied, the 
psychology of the patient and the patient's family must be understood. 
The initial consultation is crucial in establishing a successful 
relationship between a patient, family, and physician. This consultation 
is analyzed and ways of avoiding errors and misconceptions delineated. 
Emphasis is placed on imaginitive questioning using the format of the ADL 
portion of the UPDRS in establishing the diagnosis and following 
treatment. The rational for starting treatment with selegiline 
at this time is discussed in the context of the role that increased MAO-B 
activity plays in the progression of Parkinson's disease. After 
making the diagnosis and starting treatment with selegiline, 
deciding when to start levodopa is the next crucial decision. Often as 
important as deciding when to start levodopa is overcoming the resistance 
of the patient to accept this treatment. The next crucial decision occurs 
after the patient develops response fluctuations on levodopa. A format 
for assessing the fluctuations is presented, and the merits of different 
treatments, including selegiline, dopamine agonists 
(bromocriptine and pergolide) , and sustained-release or 

controlled-release levodopa preparations (Sinemet OR), discussed. The 
management of patients with depression, sleep problems, and advanced 
disease including postural instability and mental changes are reviewed. 
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AB Treatment of Parkinson's disease (PD) can be divided into two 

categories: symptomatic therapy (restoring dopamine levels toward normal 
and reversing functional disability) and preventive therapy (interfering 
with the pathophysiologic mechanism of PD to prevent or decrease the rate 
of progression of the disease) . Regarding symptomatic treatment, although 
anticholinergic preparations generally are considered effective for the 
symptoms of tremor and rigidity without altering bradykinesia, their 
effectiveness is limited and adverse reactions are common; their role 
should be restricted to use as adjuvants to levodopa therapy. Amantadine 
has been shown to be as effective as anticholinergics, but it lacks 
long-term efficacy. Dopamine agonists — bromocriptine, pergolide 
mesylate and lisuride in Europe — are not as effective as levodopa and 
therefore rarely are used as initial therapy; their proposed role, too, is 
as adjuvants to levodopa therapy. Levodopa is the most effective drug 
presently available for the treatment of PD; its introduction is 
accompanied by rapid and dramatic reduction of symptoms and signs. 
Initial adverse reactions are not usually a major problem; and although 
there is speculation that initiation of therapy should be delayed because 
of possible long-term complications, clinically distinguishing these from 
problems related to disease progression itself is difficult. The 
possibility that nigral cell death is mediated by oxidative mechanisms 
provides the basis for considering antioxidant therapy as protective 
treatment; selegiline, an antioxidant, has been found to delay 
the need for symptomatic therapy. It is suggested that initial treatment 
of Parkinson's disease begin with both preventive therapy with 
selegiline and symptomatic treatment with the sustained-release 
preparation of levodopa, which may be associated with fewer long-term 
complications . 



Lll ANSWER 41 OF 48 

STN 

ACCESSION NUMBER: 
THE GENUINE ARTICLE: 
TITLE: 

AUTHOR: 

CORPORATE SOURCE: 



PUBLISHER: 
DOCUMENT TYPE: 
FILE SEGMENT: 
LANGUAGE : 
REFERENCE COUNT: 



SCISEARCH COPYRIGHT (c) 2009 The Thomson Corporation on 

1995:274401 SCISEARCH 
QT862 

THE RATIONALE FOR THE USE OF DOPAMINE AGONISTS IN 

PARKINSONS-DISEASE 

JENNER P (Reprint) 

UNIV LONDON KINGS COLL, NEURODEGENERAT DIS RES CTR, DIV 
BIOMED SCI, PHARMACOL GRP, MANRESA RD, LONDON SW3 6LX, 
ENGLAND (Reprint) 
ENGLAND 

NEUROLOGY, (MAR 1995) Vol. 45, No. 3, Supp. [3], 

pp. 6-12. 

ISSN: 0028-3878. 

LITTLE BROWN CO, 34 BEACON STREET, BOSTON, MA 02108-1493. 

Article; Journal 

LIFE; CLIN 

English 

51 



ENTRY DATE: Entered STN: 1995 

Last Updated on STN: 1995 
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AB Experimental and clinical studies indicate that both dopamine 

D-2-like and D-l-like receptors are important in reversing the motor 
symptoms of Parkinson's disease, and therefore stimulation of 
both D-1 and D-2 receptors may be advantageous in its treatment. At 
present, the role of other receptor subtypes, such as the D-3 receptor, 
remains unknown, although in primates the D-3 receptor might be of 
importance because it exists in significant amounts within the 
caudate-putamen . Both D-1 and D-2 agonists induce dyskinesias in 
drug-naive, MPTP-treated primates and provoke dyskinesias in 
levodopa-primed animals. D-1 agonists in low doses, however, might have 
antiparkinsonian effects without inducing dyskinesias, and on 
repeated administration perhaps can diminish the intensity of dyskinesias 
in levodopa-primed, MPTP-treated primates. The production of dyskinesias 
in Parkinson's disease might reflect an imbalance in the 
D-l-direct and D-2-indirect GABAergic output pathways from the 
caudate-putamen, which colocalize tachykinins and enkephalins, 
respectively. Destruction of the nigrostriatal pathway decreases the mRNA 
for substance P but elevates the mRNA for enkephalin. Treatment with 
levodopa reverses the decrease in substance P mRNA but has either a 
partial or no effect on mRNA for enkephalin. This suggests that levodopa 
treatment leads to a new imbalance between output from the striatum 
through the direct and indirect pathways. In contrast, dopamine agonists 
appear less able than levodopa to manipulate basal ganglia outflow. This 
might reflect their decreased ability to reverse parkinsonian 
motor deficits or the greater ability of levodopa to provoke dyskinesias . 
Dopamine agonist drugs also might exert neuroprotective actions. 
Pergolide, like selegiline, elevates superoxide 

dismutase activity in brain, decreases hydrogen peroxide formation from 
dopamine, and preserves nigral cells in aging rats. Bromocriptine, 
apomorphine, and other agonists also scavenge free radicals and show 
antioxidant activity, compared with the mainly pro-oxidant actions of 
levodopa. 
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AB Advances in the medical treatment of Parkinson disease, current 

therapies with levodopa, bromocriptine, pergolide, 

selegiline, amantadine, and anticholinergic agents, and the 

management of drug induced dyskinesias are discussed. 

Rosemary Gregor 
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Entered STN: 16 Nov 2001 
Last Updated on STN: 31 Jul 2007 
Over recent years I have been studying whether dopamine agonist treatment 
alone, or in early combination with levodopa, might institute a better 
long-term treatment in Parkinson's disease than levodopa alone. 
Indeed, early combination of levodopa with bromocriptine, 
pergolide or lisuride has indicated that this kind of treatment 
results in better management of Parkinson's disease with fewer 
fluctuations in disability, especially end-of-dose disturbances and 
dyskinesias, than treatment with levodopa alone. Furthermore, similar 
results were obtained by using lisuride in combination with 
selegiline and levodopa. Thus, it appears advisable to initiate 
the dopaminergic treatment in early Parkinson's disease by using 
a combination of selegiline, levodopa and a dopamine agonist. 
There are many ways of building up this kind of treatment. Instead of 
levodopa, it is possible to use initially a dopamine agonist and to add 
selegiline and levodopa when the therapeutic response becomes 
insufficient. Another alternative would be to start with 
selegiline alone, then to add a dopamine agonist and, finally, 
levodopa when clinically indicated. 
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Entered STN: 16 Nov 2001 
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Parkinson's disease, including therapy for early and late 
disease, results of clinical studies, drug interactions, adverse effects, 
and costs of medications, is discussed. Drug therapy with such agents as 
selegiline, alpha-tocopherol , levodopa, bromocriptine, 
pergolide, carbidopa/levodopa (Sinemet CR) , and adjunctive therapy 
with baclofen (Lioresal) and antidepressants are included. 
Kate Gibbons 
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AB The pathologic brain changes that cause the signs and symptoms of 
Parkinson's disease and the use and side effects of 
anticholinergics, levodopa-carbidopa, amantadine, bromocriptine, 
pergolide, and selegiline are discussed. This article 
qualifies for one hour of U.S. CE credit by the ACPE. 
Anne L. Morisseau 
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AB The pathophysiology, clinical symptoms and treatment of Parkinson 

disease are discussed. Long term complications of levodopa therapy and 
the use, dosage and problems associated with pergolide mesylate 
(Permax) and selegiline hydrochloride (Eldepryl) are described. 
This article qualifies for 2 hours U.S. CE credit by the ACPE. 
Ellen Katz Neumann 
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Pergolide and selegiline for Parkinson's disease 
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AB The pharmacology, pharmacokinetics, clinical effectiveness, adverse 
effects and dosage of 2 newly approved antiparkinson agents. 



pergolide mesylate (Permax) and selegiline hydrochloride 
(Eldepryl) are reported. 
Victor Origoni 
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Entered STN: 16 Nov 2001 
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The mechanism of action, clinical effects, limitations, and adverse 
effects of drugs used in the treatment of Parkinson disease are 
presented. Drugs covered include levodopa alone and in combination with 
carbidopa (Sinemet), bromocriptine mesylate (Parlodel), anticholinergic 
agents, amantadine hydrochloride (Symmetrel) , selegiline 
hydrochloride (Eldepryl), pergolide (Permax), lisuride, 
controlled release Sinemet, and adjunctive antidepressants. 
Lisa Webster 
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Controlled trial of pergolide mesylate in Parkinson's 
disease and progressive supranuclear palsy. 
Jankovic, J. 
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Entered STN: 9 Dec 1991 
Last Updated on STN: 9 Dec 1991 
We evaluated pergolide in 22 patients with Parkinson's 

disease and 3 with progressive supranuclear palsy (PSP) . After achieving 

an optimal dose of pergolide and Sinemet, a matching placebo was 

substituted in double-blind manner. The mean dose of levodopa (in 

Sinemet) was reduced by 68%; in eight patients, pergolide 

completely replaced levodopa. In parkinsonian patients, the 

mean Hoehn-Yahr stage decreased from 3.2 to 1.6, and the mean total 

disability score decreased from 48.3 to 17.8. In 10 patients with on-off 

phenomenon, the time on increased 174% with pergolide. There 

was little effect in PSP. Postural light-headedness and reversible mental 

changes were seen. 
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PROGRESSIVE SUPRANUCLEAR PALSY CLINICAL FEATURES AND 

RESPONSE TO TREATMENT IN 16 PATIENTS. 

JACKSON J A [Reprint author]; JANKOVIC J; FORD J 

DEP NEUROLOGY, BAYLOR MED, TEX MED CENTER, HOUSTON, TEX 

77030, USA 

Annals of Neurology, (1983) Vol. 13, No. 3, pp. 

273-278. 

CODEN: ANNED3. ISSN: 0364-5134. 

Article 

BA 

ENGLISH 



Among 415 patients with parkinsonism, 16 (3.9%) had findings of 
progressive supranuclear palsy (PSP) . This report reviews the clinical 
features and response to drug therapy in those 16 patients. 

Anticholinergic drugs failed to benefit any of the 5 patients treated, 
while presynaptic dopaminergic drugs (Sinemet or amantadine) were 
beneficial in only 5 of 22 patient trials. Alternatively, dopamine 
agonists (bromocriptine and pergolide) caused improvement in 9 
of 14 patient trials, despite the fact that all but 1 of these patients 
had previously failed to respond to presynaptic dopaminergic drugs. 
Dopamine agonists such as bromocriptine and pergolide may be 
useful in some patients with PSP. 
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Therapeutic potentials of centrally acting dopamine 
and a2-adrenoreceptor agonists 

Goldstein, M. ; Engel, J.; Lieberman, A.; Regev, I . ; 
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AB The semisynthetic ergoline pergolide [66104-22-1], the partial 
ergoline LY 141865 [80373-22-4], and the 8-a-aminoergoline CU 
32-085 [72786-12-0] were effective antitremor agents in monkeys with 
ventromedial tegmental lesions. The administration of pergolide 
or LY 141865 results in a relief of tremor with a concomitant occurrence 
of severe abnormal involuntary movements, whereas the administration of CU 
32-085 results in a relief of tremor with the occurrence of only minor 
abnormal involuntary movements. Clin, studies revealed that 
pergolide is an effective drug in patients with advanced 
Parkinson's disease, and it reduces the on-off phenomena. The 
possible regulation of dopamine [51-61-6] neurotransmission by the 
norepinephrine [51-41-2] neuronal systems was reviewed. Preliminary data 
suggest that clonidine [4205-90-7] may interact with presynaptic dopamine 
receptors . 
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The effects of pergolide on the cardiovascular system of 
patients with Parkinson's disease. 

Leibowitz M; Lieberman A N; Neophytides A; Gopinathan G; 
Goldstein M 

Advances in neurology, (1983) Vol. 37, pp. 

121-30. 

Journal code: 0367524. ISSN: 0091-3952. 
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AB The effect of pergolide, a semisynthetic ergot alkaloid, on the 
cardiovascular system of 40 patients with Parkinson's disease 
(PD) was evaluated. The mean daily dose of pergolide was 2.4 mg 
(range, 0.1 to 10 mg) . The mean duration of follow-up was 6 months 
(range, 2 weeks to 20 months) . The 40 patients were selected only on the 
basis of severe PD. All 13 patients in the first part of the study 
underwent 1 to 5 days of Holter monitoring before starting 
pergolide. Monitoring was then carried out for an additional 
period of between 2 and 10 weeks while the patients were on 
pergolide. Seven of the 13 patients manifested repetitive 

ventricular rhythms. These were isolated and unassociated with increases 
in premature ventricular contractions. The dose at which the RVRs 
occurred was a function of the presence or absence of heart disease. The 
changes occurred below 3 mg/day in patients with heart disease and above 3 
mg/day in patients without heart disease. Pergolide was 
discontinued in three of the patients with heart disease. It was 
concluded that pergolide may, in the diseased heart, predispose 
to RVRs. In the second part of the study, Holter monitoring was carried 
out only at the discretion of the cardiologist, and five patients were so 
monitored. None of these patients was rejected from the study. Only one 
patient (with heart disease) of the 27 patients in the second part of the 
study experienced an arrhythmia. This consisted of an increase in PVCs on 
4 mg/day of pergolide. Pergolide was discontinued. 

Eight of the 40 patients in these early dose-ranging studies experienced 
orthostasis, two with syncope, immediately on addition of 
pergolide (0.1 to 0.4 mg) to levodopa. The orthostasis could be 
eliminated in all but two patients by reducing or discontinuing levodopa. 
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AB In rats with a unilateral 6-hydroxydopamine lesion of the nigrostriatal 
system the behavioral effects of pergolide were compared with 
those of L-dopa, bromocriptine and lergotrile. In this animal model of 
parkinsonism, doses of 0.25 mg/kg pergolide (free base) 
induced vigorous circling for 24 h. Pergolide was more potent 
than bromocriptine or lergotrile. Pretreatment with 
a-methyl-p-tyrosine nearly abolished the effects of bromocriptine, 
markedly diminished the effects of lergotrile and only partially 
diminished the effects of pergolide. Apparently, 
pergolide should be more effective than bromocriptine in the 
treatment of parkinsonism. 
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AB Pergolide was administered to 56 patients with advanced 

Parkinson disease who were no longer satisfactorily responding to 

levodopa. The group included 45 patients vjith on-off phenomena. 

Pergolide, when combined with levodopa, resulted in a 44% decrease 

in disability as assessed in the on period, a 15% decrease in disability 

in the off period and a 148% increase in the number of hours in which 

patients were on (from 4.6 ± 0.3 to 11.4 ± 0.6 h) . All these 

changes were significant at 1%. Of the 56 patients, 41 (59%) improved 

when pergolide was added to levodopa. Mean dose of 

pergolide was 2.5 mg (range, 0.2-10.0 mg) . Mean duration of the 

study was 13 mo. (range, 1 day to 34 mo.). Maximum improvement occurred 

within 2 mo. and began to decline, usually after 6 mo. The major adverse 

effects necessitating discontinuing pergolide were the 

occurrence of an organic confusional syndrome (6 patients), increased 

dyskinesias (4 patients) and cardiovascular abnormalities (3 patients) . 

Nine patients discontinued pergolide because of a lack of effect 

or declining effect. 
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AB The effects of pergolide mesylate were studied in an open trial 
of 23 patients with idiopathic Parkinson disease (PD) . All had 
suffered from loss of efficacy or dose-limiting side effects on current 
antiparkinsonian regimens. On pergolide therapy, 
improvement, which was maintained for 6 mo., was noted in some 
parkinsonian features in all 23 patients. All patients suffering 
from on-off phenomenon were helped by pergolide. Significant 
side effects were not encountered. Pergolide is useful in the 
treatment of PD. 
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AB The cholinergic and dopaminergic mechanisms in Parkinson disease 

were investigated in 19 patients who developed fluctuating therapy 
responses during long term therapy with Sinemet (I; carbidopa, 
combination, levodopa) alone (7 patients) and I plus bromocriptine or 
pergolide (14 patients). Results showed random fluctuations 
during the on-off and end-start dose. A return of cholinergic 
supersensitivity and of denervation supersensitivity reactive to 
endogenous fluctuating levels of acetylcholine following long term 
levodopa administration is suggested. 
Lilia M. Sancho 
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AB pergolide (I) [66104-22-1] is a potent dopamine [51-61-6] 

agonist that is being evaluated clin. in Parkinson's disease, 

hyperprolactinemia, and other diseases. I activates both presynaptic and 
postsynaptic dopamine receptors, with some apparent selectivity for the 
presynaptic dopamine autoreceptors . In rats, low doses of I mesylate 
(<0.01 mg/kg, i.p.) decreased dopamine turnover in brain, decreased 
serum prolactin [9002-62-4] concentration, and reduced blood pressure in 
spontaneously hypertensive rats. At somewhat higher doses (>0.05 
mg/kg, i.p.), I caused contralateral turning in nigrostriatal-lesioned 
rats, elevation of serum corticosterone [50-22-6], and hypermotility with 
stereotyped behavior. All of these actions appear to be due to 
stimulation of dopamine receptors at various sites, but I may have 
preferential affinity for presynaptic dopamine receptors. If low doses of 



I can reduce dopaminergic transmission by activating presynaptic receptors 
that control dopamine release, then this action might be therapeutically 
useful in treating schizophrenia without causing tardive dyskinesia or in 
the treatment of tardive dyskinesia. 
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(4 CITINGS) 
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AB A mechanographic method was used to assess the locomotor performance 

induced by apomorphine or other dopaminergic drugs in reserpine-treated 
rats. Reserpine induced locomotor hypokinesia. The hypokinesia was 
dose-dependently reversed by apomorphine (APO) , bromocriptine and 
pergolide. Locomotion was induced by microinjection of APO into 
the nucleus accumbens. No locomotor effect was found after injection into 
corpus striatum. Injection into both nuclei was not superior to accumbens 
only. Intra-striatal or intraaccumbens injections of trifluoperazine 
blocked the effect on locomotion by systematic apomorphine. Evidently 
reserpine-induced locomotor hypokinesia is reversed by dopaminergic 
stimulation in the nucleus accumbens. Blockade of striatal or accumbens' 
dopamine receptors may counteract apomorphine-induced locomotion, 
presumably by interaction with postural motor control. Evidence was found 
for separate dopaminergic control of locomotion and muscle tone. This may 
be of importance for the development of new antiparkinson drugs. 
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AB Twenty-six patients with late-stage Parkinson disease were given 
0.4 to 15 mg of pergolide mesylate daily in addition to, or as 
replacement for, levodopa or bromocriptine therapy. Despite treatment 
with individually determined optimum doses of levodopa, bromocriptine, and 
anticholinergics, they had shown response failure or fluctuating response. 
Forty percent (11 patients) were unable to tolerate pergolide. 
Nausea and vomiting, somnolence, and psychiatric disturbances were the 



most frequent side effects. Eleven of the remaining patients improved on 
pergolide, 2 were unchanged, and 2 were slightly worse. Among the 
patients who benefited, pergolide improved dose-related response 
fluctuations more than non-dose-related fluctuations, with a reduction in 
number and duration of 'off periods and improvement in quality of sleep 
and early morning akinesia but little change in freezing episodes. 
Despite treatment failure in many cases, pergolide is at present 
the best available drug for specific late-stage management problems. 
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a semisynthetic ergoline and a potent long-acting 
cyclase-linked dopamine agonist, was given to 40 patients with 
advanced Parkinson's disease whose response to L-dopa had 
diminished considerably. The group included 31 patients with marked 
diurnal oscillations in performance (wearing off and/or on-off phenomena) . 
Pergolide alone (7 patients) or combined with L-dopa (33 patients) 
resulted in a reduction in disability (P < 0.01) as assessed in 
both the patients' on and off periods. Pergolide also resulted 
in an increase (P < 0.001) in the number of hours in which patients 
were on from 3.8 (± 0.4) to 11.9 (± 0.9). The mean daily dose of 
pergolide was 2.4 mg (0.1-10.0). The mean duration of the study 
was 12 mo. (1-24). Pergolide is effective in Parkinson 

's disease and will change the management of patients whose response to 
L-dopa has diminished. 
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Following the successful introduction of a dopamine agonist, 
bromocriptine, into the treatment of Parkinson's disease, 
pharmaceutical research has developed other substances with a similar 



action-profile. The theoretical basis of dopamine-receptor stimulation in 
the Parkinson syndrome is described. Concise reference is made 
to the pharmacology and clinical effects of the drugs so far subjected to 
clinical trials (bromocriptine, CM 29-712, CF 25-397, CQ 32-084, CU 

32-085, lergotrile, lisuride and pergolide) . Of these, CU 
32-085 appears to be tolerated best, with good efficacy. The role of the 
dopamine receptor-stimulating substances in addition to L-dopa in the 
treatment of Parkinson's syndrome, is emphasized and argued. 
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AB The interaction of several neuroactive agents with the dopaminergic 

and serotonergic neurotransmitter systems in mammalian brain was studied. 
Two approaches were taken: (l)the effect of the agents on dopamine and 
serotonin stimulated adenylate cyclase and (2)the ability of the compounds 
to bind directly to dopamine or serotonin receptor sites. The compounds of 
particular interest were the ergot derivatives lisuride and 
pergolide and the neuroleptic agent, molindone. All of these 
compounds have been used clinically for the treatment of disorders such as 
migraine, Parkinson's disease and psychotic illness. 

Studies were carried out using rabbit or rat brain. Adenylate cyclase 
activity was studied in crude homogenates . Cyclic AMP levels were 
determined with a protein binding assay. Direct receptor binding studies 
were performed on washed tissue homogenates. 

Adenylate cyclase activity was studied in three brain regions, 
frontal cortex, anterior limbic cortex and caudate nucleus of the rabbit 
and in the striatum of rat. Serotonin-sensitive adenylate cyclase was 
found in both cortical regions but not in caudate. Dopamine-sensitive 
adenylate cyclase was found in all regions. The cortical 

dopamine-sensitive adenylate cyclase was distinguished from the activity 
in caudate by its greater sensitivity to the dopamine analog, ADTN. 

Lisuride was found to be an extraordinarily potent stimulator of 
serotonin-stimulated adenylate cyclase. Lisuride produced significant 
stimulations at concentrations as low as 10 ('-9) M. Pergolide 
stimulated dopamine-sensitive adenylate cyclase in rat striatum. Lisuride, 
lergotrile and bromocriptine were inactive in stimulating the 
dopamine-sensitive adenylate cyclase. 

Molindone was shown to be a rather selective antagonist of 
serotonin-stimulated adenylate cyclase and was used as a tool to study the 
interaction of lisuride and the other ergots with adenylate cyclase. In 
addition, the effect of 1 (mu)M GTP on the ability of the ergots to 
interact with dopamine-sensitive adenylate cyclase in rat striatum was 
investigated. This concentration of GTP enhanced the stimulation produced 
by pergolide while having no effect on lisuride, lergotrile or 
bromocriptine . 

The ability of lisuride and molindone to interact with dopamine and 
serotonin receptor sites in rabbit frontal cortex and caudate nucleus and 
rat striatum was studied. Ligands used to study serotonin receptors in 
cortex were {(' 3 ) H} serotonin, {(' 3 ) H} spiroperidol and {('3)H}LSD. 
Serotonergic sites in caudate were studied with {(' 3 ) H} serotonin and 



dopaminergic sites with {('3)H}ADTN. {('3)H}LSD binding in caudate was 
shown to be to both dopamine and serotonin receptor sites. Lisuride could 
bind to serotonergic sites in cortex and both dopaminergic and 
serotonergic sites in caudate nucleus with IC(,50's) in the nM range. 
Furthermore, the interaction of lisuride at serotonergic sites in frontal 
cortex was determined to be that of an agonist by the sensitivity of this 
interaction to the guanine nucleotide analog Gpp(NH)p. 

In contrast, molindone interacted weakly with all receptor binding 
sites studied. Both lisuride and molindone interacted non-selectively with 
the serotonin and dopamine subcomponents of {('3)H}LSD binding in rabbit 
caudate nucleus. Lisuride and molindone were shown to interact with both 
guanine nucleotide sensitive and insensitive {('3)H}ADTN and 
{(' 3 ) H} serotonin binding sites. Lisuride showed a slight preference for 
the nucleotide sensitive sites of both of these ligands. Molindone 
interacts preferentially with the nucleotide sensitive component of 
{ ( '3)H}serotonin binding. The effect of ions and different tissue 
preparations of receptor binding was also investigated. 

Lisuride is shown to interact with both serotonin receptors coupled 
to adenylate cyclase and with serotonin receptors not coupled to adenylate 
cyclase. While lisuride does not stimulate dopamine-sensitive adenylate 
cyclase it can interact with dopamine receptor sites. Molindone is 
demonstrated to be a selective antagonist of serotonin-stimulated 
adenylate cyclase. In contrast to other neuroleptic agents, molindone is 
not selective for dopamine-coupled adenylate cyclase receptors but rather 
has weak interactions with both adenylate cyclase coupled and non-coupled 
dopamine receptors. 
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AB The effect of pergolide, a semisynthetic ergot alkaloid, alone 

or combined with carbidopa and levodopa (Sinemet), was examined on the 

cardiac rhythm of 12 patients with Parkinson's disease. The 

patients were selected on the basis of severe Parkinson's 

disease and stable cardiac rhythm as determined by 1-5 days of Holter 

monitoring. Monitoring was carried out for an additional period of 2-10 

wk while the patients were on pergolide. Of the 12 patients, 7 

had repetitive ventricular rhythms (RVR) . These were isolated, infrequent 

and not associated with increases in premature ventricular contractions. 

The dose at which the RVR occurred may be a function of the presence or 

absence of heart disease, but the significance of RVR remains to be 

determined . 
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AB The effect of pergolide mesylate (I), 0.1-5.0 mg daily, alone or 

combined with carbidopa and levodopa (Sinemet), on cardiac rhythm was 
examined in 18 patients with Parkinson's disease. Patients were 
selected on the basis of severe Parkinson's disease and stable 
cardiac rhythm as determined by one to 5 days of Holter monitoring. 
Monitoring was then carried out for an additional period of between 2 and 
10 wk while the patients were on I. Fifty-eight per cent of 12 patients 
studied had repetitive ventricular rhythms while undergoing treatment with 
I. These were isolated, infrequent, and not associated with increases in 
premature ventricular contractions. The significance of the repetitive 
ventricular rhythms were not determined. It was recommended that dosages 
above 3 mg of I be used with caution in patients with heart disease. 
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AB Pergolide mesylate, a semisynthetic ergoline and a potent, 

long-acting central dopamine agonist, was tested in 13 patients with 
advanced Parkinson disease and diurnal oscillations in 

performance (wearing-off or on-off phenomena or both) whose response to 

L-dopa had diminished considerably. Among all 9 patients who completed 

the initial clinical trial, pergolide alone (2 patients) or 

combined with L-dopa (7 patients) had a marked antiparkinsonian 

effect. There was a significant reduction in rigidity, bradykinesia, gait 

disorder and total Parkinson disease disability score. 

Pergolide had a marked effect in all the patients with wearing-off 

or on-off phenomena or both, resulting in a significant increase in the 

duration of the time patients were on. The number of hours in which 

patients were on increased from 3.8 ± 0.5 (SE) to 11.4 ± 0.08 (SE) . 

The mean daily dose of pergolide was 2.4 mg (range, 2-5 mg) . At 

10 mo. later, all 9 patients were doing well. Pergolide is an 

effective drug in patients with advanced Parkinson disease and 

reduces on-off phenomena. 
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AB We describe here preliminary results of separate trials of two new 
ergoline derivatives, lisuride and pergolide. These studies 
confirm previous reports showing that both drugs possess anti- 
parkinsonian properties which can smoothe out oscillations in 
certain patients. Pergolide is more effective and its longer 
duration of action (4-8 h compared with 1-3 h for lisuride) probably 
contributes to its superiority in alleviating end-of-dose akinesia. 
Despite pergolide 's striking effects in potentiating the 

levodopa response, intolerable dyskinesia marred long-term efficacy in six 
patients . 
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AB Pergolide, a synthetic ergoline, is a potent long-acting 
dopaminergic drug effective in Parkinson's disease and 
amenorrhea-galactorrhea . After 138 ng 14C- pergolide orally 
to healthy subjects, radioactivity was present in plasma and red blood 
cells. Salivary radioactivity was 1/3-1/10 that in plasma. Radioactivity 
in plasma appeared after 15-30 min, peaked at 1-2 h and was barely 
detectable after 96 h. Plasma radioactivity was not attributable to 
pergolide and the levels did not correlate well with the duration 
of the prolactin-lowering effect induced by pergolide. 
Pergolide became bound to several plasma proteins and could not be 
displaced by other drugs that are also bound or by possible metabolites of 
pergolide. Radioactivity was eliminated as pergolide 
metabolites in urine (55%), feces (40%) and breath (5%, as 14C02). 
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AB The activity of pergolide, an N-propylergoline derivative, was 

tested for stimulation of central dopaminergic receptors. Binding to 
dopamine receptors shows that pergolide acts as an agonist with 
respect to the receptors. GTP decreases the potencies of dopamine 
agonists and of pergolide, but not of bromocriptine, to displace 
[3H] spiroperidol ([3H]Spi) from striatal membrane sites. The 
GTP-sensitive site labeled by [3H]Spi seems to be localized on 
intrastriatal dopamine receptors. The potency of dopamine agonists and of 
pergolide to displace [3H]Spi from striatal receptor sites is 
reduced in membranes exposed to higher temperatures. Pergolide, 
but not dopaminergic ergots, stimulates dopamine-sensitive adenylate 
cyclase in striatal homogenates . Pergolide, unlike other 
dopaminergic ergots, acts as an agonist on GTP-sensitive components of 
[3H]Spi binding and stimulates dopamine receptors linked to 
dopamine-sensitive adenylate cyclase. The drug induces turning behavior 
in rats with 6-OH-dopamine lesions and relieves tremor in monkeys 
[Cercopithecus sabaeus] with ventromedial tegmental lesions for a longer 
time at a lower dose than other tested dopaminergic ergots. Other studies 
show that it is effective in the treatment of patients with advanced 
parkinsonism. 

L9 ANSWER 330 OF 331 BIOSIS COPYRIGHT (c) 2009 The Thomson Corporation on 
STN DUPLICATE 252 

ACCESSION NUMBER: 1981:142327 BIOSIS 
DOCUMENT NUMBER: PREVl 9 8 1 7 1 0 1 2 3 19 ; BA71: 12319 

TITLE: THE PHARMACOLOGICAL EVALUATION OF PERGOLIDE MESYLATE AS A 

POTENTIAL ANTI PARKINSON AGENT. 
AUTHOR(S): KOLLER W C [Reprint author]; WEINER W J; DIAMOND B I ; 

NAUSIEDA P A; KLAWANS H L 
CORPORATE SOURCE: DEP NEUROL SCI, RUSH-PRESBYT ST LUKE'S MED CENT, 1725 W 

HARRISON, CHICAGO, ILL 60612, USA 
SOURCE: Neuropharmacology, (1980) Vol. 19, No. 9, pp. 

831-838. 

CODEN: NEPHEW. ISSN: 0028-3908. 
DOCUMENT TYPE: Article 
FILE SEGMENT: BA 
LANGUAGE: ENGLISH 

AB The effects of the putative dopamine agonist, pergolide 

mesylate, a substituted propylergoline, were investigated in several 

animal models of dopamine-related behavior in an attempt to evaluate its 
possible role in the treatment of Parkinsonism. 

Pergolide induced intense stereotypic behavior in both rats and 

guinea-pigs. The stereotypy was immediate in onset, of prolonged 

duration, and was blocked by non-sedating doses of haloperidol but not by 

clozapine. In rats, pergolide reversed reserpine-induced 

effects even in animals pretreated with the dopamine depletor, 

a-methyl-p-tyrosine . Pergolide induced vomiting in dogs 

which could be inhibited by pretreatment with haloperidol. In animals 

with unilateral 6-hydroxydopamine lesions of the substantia nigra, 

pergolide produced contralateral rotation. Behavioral 

subsensitivity to apomorphine developed after 4 wk of chronic 

administration of a low (subthreshold) dose of pergolide that 

did not induce stereotyped behavior, while supersensitivity to apomorphine 

was observed when animals were chronically treated with a suprathreshold 

dose of pergolide. Pergolide can cause stimulation of 

central dopaminergic receptors and possesses direct agonist properties. 
However pergolide does have effects which are different from 
those of other available dopaminergic drugs and may be advantageous in the 
treatment of Parkinson's disease. 
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ergot alkaloid, pergolide mesylate 
[PM] on the inhibition of PRL [prolactin] during 24-h periods was 
evaluated in 4 rhesus monlceys and 3 patients with Parlcinson's 
disease. In the monlceys, the mean PRL level during the 24-h period fell 
to 24% of control in response to 50 (xg PM daily and to 6.6% of control 
with 200 (xg. With 1000 (xg PM daily, PRL was unmeasurable in the 
great majority of samples over 24 h. In addition, the marlced episodic 
fluctuation in PRL occurring in controls was not observed in treated 
animals. In 3 patients with Parlcinson ' s disease, treatment with 
PM also resulted in uniform 24-h suppression of PRL. In 1 patient on PM 
(100 |Lig/day), the mean 24-h PRL level fell to 18% of control, and in 2 
other patients on 200 and 600 (xg PM, respectively, whose mean PRL 
levels were 4.1 and 7.4 ng/ml, respectively, before treatment, no PRL was 
detected in any of the blood samples obtained during the 24-h periods. PM 
apparently is a potent inhibitor of PRL in rhesus monlceys and in patients 
with Parlcinson's disease; the effect is uniform over 24-h 
periods . 
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AB During the past 10 years, there has been an increasing interest in the 

study of rapid-eye-movement (REM) sleep in neurodegenerative diseases and 
more particularly in Parkinson's disease (PD) . This interest is 
justified by the strong association observed between these diseases and 
REM sleep behavior disorder (RBD) . In the first section of this paper, a 
critical review of the literature on the presence of REM sleep disorders 
in PD is presented. Studies that show an association between PD and RBD 
are reviewed. Studies that report the presence of other REM sleep 
disorders in PD (short latency, abnormal length and/or proportion of REM 
sleep, increasing occurrence of hallucinations) are then discussed. 
Limitations of the criteria proposed by Rechtschaf f en et Kales (1968) for 
the quantification of REM sleep are also presented. Some authors believe 
that dopaminergic (DA) agents used in the treatment of PD (levodopa, 
bromocriptine, pergolide, pramipexole and selegiline) could be a 
responsable factor for the occurrence of REM sleep disorders observed in 
this disease. The literature concerning the impact of these DA agents on 
human REM sleep is therefore critically reviewed. It is concluded that DA 
agents cannot explain on their own the presence of REM sleep disorders in 
PD. Other causes, among which the disturbance of some neurochemical 
systems linked to the neuropathological process of the disease, must be 
considered in order to explain these REM sleep disorders. In the second 
section of this paper, we present the different pathophysiological 
hypotheses proposed to explain REM sleep disorders in PD, such as a 
dysfunction of the cholinergic, noradrenergic, serotonergic, dopaminergic 
or GABAergic neurons. Emphasis is placed on the role of cholinergic 
neurons of the pedunculopontine and laterodorsal tegmental nuclei, 
structures shown to be particularly impaired in PD. Neurophysiological , 
neuroanatomical and neuropharmacological studies demonstrate that these 
neurons are strongly implicated in the different REM sleep parameters 
(muscular atonia, electroencephalographic desynchronisation, 
ponto-geniculo-occipital spikes) . Finally, future research directions are 
proposed. 

L9 ANSWER 22 OF 331 SCISEARCH COPYRIGHT (c) 2009 The Thomson Corporation 
on STN 

ACCESSION NUMBER: 2003:47415 SCISEARCH 
THE GENUINE ARTICLE: 63 0YW 

TITLE: Pergolide mesilate may improve fatigue in patients with 

Parkinson's disease 
AUTHOR: Abe K (Reprint); Takanashi M; Yanagihara T; Sakoda S 

CORPORATE SOURCE: Osaka Univ, Grad Sch Med, Dept Neurol, Suita, Osaka 

5650871, Japan 
COUNTRY OF AUTHOR: Japan 

SOURCE: BEHAVIOURAL NEUROLOGY, (2002) Vol. 13, No. 3-4, 

pp. 117-121. 
ISSN: 0953-4180. 
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AB Objectives: Fatigue is a complaint frequently encountered among 

patients with Parkinson's disease (PD). Considering the 
possible relationship between fatigue and dopaminergic dysfuncion, we 
investigated the effect of pergolide mesilate (a D2 and Dl 
dopamine receptor agonist) and bromocriptine (a D2 selective dopamine 
receptor) in patients with PD. Methods: We evaluated 41 patients with PD 
and controls. We assessed the degree of fatigue by using a fatigue scale. 
The severity of PD was evaluated by the Hoehn and Yahr Scale and the 
unified Parkinson's disease rating scale (UPDRS). Results: 
After five weeks from prescription, patients taking pergolide 
mesilate showed significant improvement in the fatigue scale (from 5.1 +/- 
0.7 to 4.4 +/- 0.55, p < 0.05,) but patients taking bromocriptine did not 
(from 4.8 +/- 0.9 to 4.7 +/- 0.8). Conclusions: Our study suggested the 
possibility of functional correlation between fatigue and Dl receptor in 
patients with PD. 
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AB Neuroleptic malignant-like syndrome (NMLS) occurred after rapid switch 
from bromocriptine to pergolide in a Parkinsonian 

patient. Although the underlying mechanisms are as yet obscure, we 
hypothesize that differences in dopamine receptor affinities between 
bromocriptine and pergolide may be involved. Long-term 
treatment with bromocriptine may thus have induced plastic changes in 
intracellular signal processing in the nigrostriatal system, which 
resulted in reduced dopaminergic efficacy of pergolide. We 
recommend vigilant outpatient supervision during performance of rapid 



switchover from one dopamine agonist to another in advanced 

Parkinson's disease or in subjects with predisposing factors for 

onset of a neuroleptic malignant syndrome. .COPYRGT. 2002 Elsevier Science 

Ltd. All rights reserved. 
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Entered STN: 29 May 2003 
Last Updated on STN: 29 May 2003 
Long term treatment of Parkinson's disease with levodopa often 
induces severe motor complications including dyskinesias and 
on-of f-phenomena . We report a case of beginning levodopa-induced 
complications which could be treated successfully by slow titration of 
pergolide up to high doses, the levodopa dosis remaining on a 
constant medium level. 
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AUTHOR(S): Pendleton, Robert G. [Repri 
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Article 

English 

Entered STN: 6 Feb 2002 
Last Updated on STN: 21 Mar 2002 
The human gene that codes for the protein alpha-synuclein has been 
transferred into the Drosophila melanogaster genome. The transgenic flie 
recapitulate some of the essential features of Parkinson's 
disease. These include the degeneration of certain dopaminergic neurons 
in the brain accompanied by the appearance of age-dependent abnormalities 
in locomotor activity. In the present study, we tested the locomotor 
response of these transgenic flies to prototypes of the major classes of 
drugs currently used to treat this disorder. A time course study was 



first conducted to determine when impaired locomotor activity appeared 
relative to normal "wild-type" flies. A climbing or negative geotaxis 
assay measuring the ability of the organisms to climb up the walls of a 
plastic vial was used. Based on the results obtained, normal and 
transgenic flies were treated with each of the drugs in their food for 13 
days and then assayed. The activity of transgenic flies treated with 
L-DOPA was restored to normal. Similarly, the dopamine agonists 
pergolide, bromocriptine, and 

2,3, 4, 5-tetrahydro-7, 8-dihydroxy-l-phenyl-lH-3-benzazepine (SK&F 38393) 
were substantially effective. Atropine, the prototypical muscarinic 
cholinergic receptor antagonist, was also effective but to a lesser extent 
than the other antiparkinson compounds. p-Chlorophenylalanine, 
an inhibitor of serotonin synthesis, was without beneficial effect as was 
alpha-methyl-p-tyrosine, an inhibitor of tyrosine hydroxylase, the 
rate-limiting step in catecholamine biosynthesis. This behavioral study 
further demonstrates the utility of this model in studying 
Parkinson's disease and reinforces the concept that inhibition of 
the action of alpha-synuclein may be useful in its treatment as may 
dopamine Dl receptor agonists. 
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AB The current concept of dyskinesia is that pulsatile stimulation of D-1 or 
D-2 receptors by L-DOPA or short-acting dopamine agonists is more likely 
to induce dyskinesia compared to long-acting drugs producing more 
continuous receptor stimulation. We now investigate the ability of two 

mixed D-l/D-2 agonists, namely pergolide (long-acting) and 
apomorphine (short-acting), to induce dyskinesia in drug-naive 
MPTP-lesioned primates, compared to L-DOPA. Adult common marmosets 
(Callithrix jacchus) were lesioned with MPTP (2 mg/kg/day s.c. for 5 days) 
and subsequently treated with equief f ective antiparkinsonian 
doses of L-DOPA, apomorphine, or pergolide for 2 8 days. L-DOPA, 
apomorphine, and pergolide reversed the MPTP-induced motor 
deficits to the same degree with no difference in peak response. L-DOPA 
and apomorphine had a rapid onset of action and short duration of effect 
producing a pulsatile motor response, while pergolide had a slow 
onset and long-lasting activity producing a continuous profile of motor 
stimulation. L-DOPA rapidly induced dyskinesia that increased markedly in 
severity and frequency over the course of the study, impairing normal 
motor activity by day 20. Dyskinesia in animals treated with 
pergolide or apomorphine increased steadily, reaching mild to 
moderate severity but remaining significantly less marked than that 
produced by L-DOPA. There was no difference in the intensity of 
dyskinesia produced by apomorphine and pergolide. These data 
suggest that factors other than duration of drug action may be important 
in the induction of dyskinesia but support the use of dopamine agonists in 
early Parkinson's disease, as a means of delaying L-DOPA therapy 
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Constrictive pericarditis is present when a fibrotic, thickened, and 
adherent pericardium restricts diastolic filling of the heart. Several 
drugs can cause pericarditis, which can lead to chronic pericardial 
constriction. A case of constrictive pericarditis in a patient receiving 
the antiparkinsonian drug pergolide is reported. 



ACCESSION NUMBER 
TITLE: 



CORPORATE SOURCE: 



COUNTRY : 
DOCUMENT TYPE 
FILE SEGMENT: 



LANGUAGE : 
SUMMARY LANGUAGE 
ENTRY DATE: 



L9 ANSWER 2 8 OF 331 
STN 

ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 
CORPORATE SOURCE 



DOCUMENT TYPE: 
LANGUAGE : 
ENTRY DATE: 



BIOSIS COPYRIGHT (c) 2009 The Thomson Corporation on 
DUPLICATE 21 

2002:227094 BIOSIS 
PREV200200227094 

Long-term studies of dopamine agonists. 
Hubble, Jean P. [Reprint author] 

1581 Dodd Drive, 371 McCampbell Hall, Columbus, OH, 43210, 

USA 

Hubble . 5@osu . edu 

Neurology, (February 26, 2002) Vol. 58, No. 4 
Supplement 1, pp. S42-S50. print. 
CODEN: NEURAL ISSN: 0028-3878. 

Article 
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Dopamine agonists have long been used as adjunctive therapy for the 
treatment of Parkinson's disease (PD) . In more recent years 
these drugs have also been proved safe and effective as initial therapy in 
lieu of levodopa in the treatment of PD. Long-term levodopa therapy is 
associated with motor complications, including fluctuating response 
patterns and dyskinesia. By initially introducing a dopamine agonist as 
symptomatic drug therapy, it may be possible to postpone the use of 
levodopa and delay or prevent the development of motor complications. 
Recently, four clinical trials have explored this hypothesis by comparing 
the long-term response and side effects of levodopa with dopamine agonist 
therapy. The drugs studied have included ropinirole, pramipexole. 



cabergoline, and pergolide. In each of these projects, the 
occurrence of motor complications, such as wearing off and dyskinesia, was 
significantly less in the subjects assigned to initiation of therapy with 
a dopamine agonist. The addition of levodopa could be postponed by many 
months or even several years. Therefore, these long-term studies of 
dopamine agonists support the initiation of a dopamine agonist instead of 
levodopa in an effort to postpone levodopa-related motor complications. 
This therapeutic approach may be particularly appropriate in PD patients 
with a long treatment horizon on the basis of age and general good health. 
The extension phase of the long-term study comparing pramipexole with 
levodopa is ongoing, and follow-up information may help to establish the 
value of this treatment strategy. 
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AB After Alzheimer's disease, Parkinson's disease (PD) is the 

second most frequent degenerative disease of the central nervous system. 
The consequences of PD at the functional, social and emotional levels 
warrant a better understanding the patient's perceptions as measured using 
a specific instrument rather than restricting the medical approach to the 
clinical evaluation of the motor component. In 1996, we began 
implementation of a project to transculturally validate the single 
specific instrument that had been published and was available at that 
time: PDQ-39. The scale consists in a 39-item questionnaire enabling 
determination of an overall quality-of-lif e score and scores for 8 
specific dimensions: mobility, activities of daily living, emotional 
well-being, stigma, social support, cognitions, communication and bodily 
discomfort. Eighty-nine patients taking part in an open-label study of 
the safety of a combination of pergolide and dopa therapy were 
included and followed up on D15 and after 8 weeks. The process of 
"Forward-Backward" translation, conducted in close liaison with the 
authors, enabled semantic and linguistic validation of the French language 
version. The content was validated by PD experts. At baseline, the 
patients presented quality-of-lif e scores that were particularly impaired 
for the dimensions exploring Mobility, Emotional well-being and Bodily 
discomfort. The main metric properties of the scale were confirmed. The 
PDQ-39 scores were closely correlated with the related concepts 
investigated by generic scale, SF-36. The PDQ-39 scores were correlated 
with the "Mental and Mood Status", "Everyday Activities" and "Motor 
Status" dimensions determined by the UPDRS . The reliability, expressed by 
Cronbach coefficients alpha, showed strong consistency of the instrument, 
very similar to the data for the original version. In contrast to what 
was observed with SF-36, the scale was particularly sensitive to clinical 



changes. The initial results make PDQ-39 a precious tool for the 
optimization of management of patients presenting with PD. 
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AB We assessed the prevalence and risk factors for irresistible daytime 
sleepiness (IDS) in a cohort of patients with Parkinson's 
disease (PD) treated with dopamine agonists. Seventy consecutive PD 
patients on dopamine agonists were interviewed. IDS was experienced by 24 
patients (34.3%). Fifty percent of the pramipexole patients, 15.4% of the 
pergolide patients, 23.1% of the ropinirole patients and the 2 
patients on bromocriptine experienced IDS. Patients who experienced IDS 
were younger (p = 0.009). Nineteen patients had IDS while driving, 3 
sustained a motor vehicle crash. Daytime somnolence (p = 0.05) and early 
arousals (p = 0.001) were risk factors and daytime napping (p = 0.007) and 
benzodiazepines (p = 0.006) were protective. Improvement was achieved by 
changing the dosing schedule, the amount of agonist per dose, discontinuing 
the agonist or accommodating the sleepiness. We conclude that dopamine 
agonists are commonly implicated in IDS. 
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This paper discuss other possible approaches to the treatment od 
Parkinson's disease and parkinsonism, particularly in 

the case of younger patients. There is no doubt that levodopa treatment 
has the major advance in the clinical management of parkinsonism 
patients. However, the artificially of the levodopa decreases after 
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several years and motor complications appear. Precise diagnosis and 
estimated degree of disease are used before any treatment of 
parkinsonism. Antiholineregigs or amantadine or dopamine agonists 
such as pergolide and bromcriptone are highly affective and they 
can delay the need for the levodopa. 
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Pergolide protects SH-SY5Y cells against neurodegeneration 
induced by H202 . 
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author] 
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) Vol. 434, No. 1-2, pp. 17-20. print. 
CODEN: EJPHAZ. ISSN: 0014-2999. 
Article 
English 

Entered STN: 30 Jan 2002 
Last Updated on STN: 26 Feb 2002 
We found that pergolide, a dopamine D1/D2 receptor agonist used 
in the clinical therapy of Parkinson's disease, protects SH-SY5Y 
neuroblastoma cells from cell death induced by a brief pulse (15 min) of 
mM H202 . Neuroprotection was found when pergolide was added to 
the culture medium either simultaneously with (EC50=60 nM) or 2 h before 
(EC50=40 nM) H202 treatment. These effects were not blocked by different 
dopamine receptor antagonists. Our data suggest that pergolide, 
independently of dopamine receptor stimulation, may interfere with the 
early phases of the oxidative stress-induced neurotoxic process. 
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Pergolide in the treatment of patients with early and 
advanced Parkinson's disease. 
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Dotto, Paolo 
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Article 
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English 
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Introduced on the market in 1989, pergolide, a D1/D2 dopamine 
receptor agonist, is still widely prescribed for the treatment of patient 
with early and advanced Parkinson's disease (PD) . Initially, 
pergolide was introduced as an adjunct therapy to levodopa 
treatment in patients exhibiting fluctuating motor responses and 
dyskinesias. Results of recent randomized controlled clinical trials in 
de novo patients with PD show that pergolide is able to improve 
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parkinsonian symptoms when used as monotherapy. Moreover, 

preliminary results of a long-term monotherapy study in early PD suggest 

that pergolide is as effective as levodopa, and that a 

significant delay in the time of the onset of levodopa-induced motor 

complications can be obtained. A number of randomized studies have shown 

that pergolide is more effective than bromocriptine as adjunct 

therapy to levodopa in patients with advanced PD; the greater benefit 

found with pergolide could be ascribed to its action on both Dl 

and D2 dopamine receptors. However, controlled comparative studies with 

new dopamine agonists, such as ropinirole, cabergoline, and pramipexole, 

have not been performed yet. Interestingly, few open studies in patients 

with complicated PD have shown that high doses of pergolide (> 6 

mg/d) are able to improve motor fluctuations and dyskinesias through a 

dramatic reduction of levodopa dosage. The side-effect profile of 

pergolide is similar to that of other dopamine agonists, and 

complications such as sleep attack and serosal fibrosis have been rarely 

reported. 
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AB Considerable evidence indicates that cholinomimetic-induced tremulous jaw 

movements in rats share many characteristics with parkinsonian 

tremor. Tremulous jaw movements are defined as rapid vertical deflections 

of the lower jaw (3-7 Hz), which resemble chewing but are not directed at 

a particular stimulus. Several antiparkinsonian drugs suppress 

cholinomimetic-induced tremulous jaw movements. The present study 

investigated three different types of dopamine (DA) agonists, which have 

known antiparkinsonian characteristics, for their ability to 

suppress pilocarpine-induced tremulous jaw movements (4.0 mg/kg) . The 

antiparkinsonian drug pergolide, which is a 

non-selective DA agonist, was highly potent at suppressing 

pilocarpine-induced jaw movements. The selective D2 agonist ropinirole, 

which also is used clinically as an antiparkinsonian drug, 

suppressed jaw movements in the dose range of 10.0-20.0 mg/kg. The 

selective Dl agonist CY 208-243, which suppresses tremor and has mild 

antiparkinsonian effects in humans, also reduced jaw movement 

activity (2.0-4.0 mg/kg). Across several studies, the rank order of 

potency for suppressing tremulous jaw movements in rats is related to the 

potency for producing antiparkinsonian effects in humans. 

Studies of cholinomimetic-induced jaw movements in rats can be used to 

characterize potential antiparkinsonian agents and to 

investigate the basal ganglia circuits involved in the generation of 



tremulous movements. 
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DISCRIMINATIVE STIMULUS ( OS ) PROPERTIES OF THE HIGHLY 
SELECTIVE DOPAMINE D3/D2 RECEPTOR AGONIST, S32504. 
Dekeyne, A. [Reprint Author]; lob, L. [Reprint Author]; 
Gobert, A. [Reprint Author]; Peglion, J. L. [Reprint 
Author] ; Millan, M. J. [Reprint Author] 
Dept. Psychopharmacology, I.d.R. SERVIER, 
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Meeting Info.: 32nd Annual Meeting of the Society for 
Neuroscience. Orlando, Florida, USA. November 02-07, 2002. 
Society for Neuroscience. 
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S32504 is a preferential agonist at D3 vs D2 receptors which shows low 
affinity at all other sites (2) . In a two-lever, food-reinforced, FRIO 
paradigm (1), rats were trained to recognise S32504 at a dose (0.04 mg/kg, 
s.c.) which selectively decreased dialysis levels of dopamine vs serotonin 
and norepinephrine in frontal cortex. As compared to its less potent 
isomer, S32601, S32504 showed stereospecif ic generalization. Agents which 
interact selectively with D3/D2 receptors vs serotonin receptors, 
including piribedil, pramipexole, ropinirole, quinelorane and PD128,907, 
generalized to S32504 with potencies correlating with those for induction 
of other dopaminergic effects. In contrast, the D4 agonist, PD168,077, 
and the D1/D5 agonist, SKF81297, failed to generalize. Potent bloclcade 
was obtained with the 02 antagonists, L741,626 and S23199, and the D2/D3 
antagonists, haloperidol, raclopride, AJ76 and UH232. Conversely, the D3 
antagonists, GR218,231 and S33084, the D4 antagonist, S18126, and the 
D1/D5 antagonist, SCH23390, were ineffective. Apomorphine, bromocriptine, 
terguride, pergolide, cabergoline and lisuride wealcly 

generalized due to interference by their potent agonist properties at 
serotonergic (5-HT2A/2C) receptors. In conclusion, DS properties of 
S32504 are mediated by 02 receptors. They are shared by other 03/D2 
receptor agonists such as piribedil. However, they differ to 
antiparltinsonian agents which also stimulate 5-HT2A/2C receptors, 
thereby "altering" mood. (1) Millan MJ et al. Neuropharmacology (2000) 
39:586-598. (2) Millan MJ et al. Society Neurosci. Abstract 
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Cussac, 0. [Reprint Author]; Amphoux, A. [Reprint Author]; 
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D2 agonist-induced locomotor stimulation is mediated by post-synaptic 
striatal D2L receptors (2) . Further, in a rat model of Parkinsons 
disease (unilateral lesion of substantia nigra), D2 agonists induced 
mitogen-activated protein kinase phosphorylation (MAPK-P) (1) . Thus, we 
investigated G protein activation ( ( 35S ) GTPgammaS binding) and MAPK-P 
(immunodetection) in CH0-hD2L cells. Dopamine ( DA) -stimulated G protein 
and MAPK-P were abolished by pertussis toxin implicating Gi/Go proteins. 
The D2 antagonists, L741,626 and raclopride, abolished DA-induced G 
protein activation and MAPK-P. Efficacies (Emax relative to DA=100%) for 
G protein activation/MAPK-P were as follows: roxindole (0%/92%), terguride 
(12/93), lisuride (21/105), piribedil (22/94), bromocriptine (28/92), 
S32504 (50/99), ropinirole (51/97), pergolide (52/103), 

apomorphine (53/91), pramipexole (70/95), cabergoline (70/105), talipexole 
(71/98), quinpirole (74/95) and quinelorane (102/102). Thus, whereas 
differential agonist properties of AP agents where seen for G-protein 
activation, all behaved as full agonists for MAPK-P. These data suggest 
substantial signal amplification between G proteins and downstream MAPK. 
Hence, "sub-maximal" efficacy at D2L receptor-coupled G proteins for drugs 
such as piribedil is sufficient for "full" AP actions. Further, 
"sub-maximal" efficacy may be preferential since it increases the 
therapeutic index between beneficial effects exerted in the striatum and 
side-effects elicited elsewhere. (1) Cai G. et al, J. Neurosci . (2000) 
20:1849-1857. ) (2) Usiello A. et al. Nature (2000) 408:199-203. 
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DOPAMINE RECEPTOR AGONISTS USED FOR THE TREATMENT OF 
PARKINSON'S DISEASE DIFFERENTIALLY INFLUENCE HERG POTASSIUM 
CHANNEL FUNCTION AND CARDIAC ACTION POTENTIAL DURATION. 
Rutherford-Root, K. L. [Reprint Author]; Lawson, J. A. 
[Reprint Author] ; Clark, M. A. [Reprint Author] ; Higdon, N. 
R. [Reprint Author]; McDonald, W. G. [Reprint Author]; 
Hass, J. V. [Reprint Author]; McGrath, J. P. [Reprint 
Author]; Meglasson, M. D. [Reprint Author]; Hurst, R. S. 
[Reprint Author] 

Pharmacology, Analytical and Medicinal Chemistry, 

Biostatics, Structural, Pharmacia Corp., Kalamazoo, MI, USA 
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English 

Entered STN: 19 Jun 2003 
Last Updated on STN: 1 Aug 2003 
to the hallmark neuronal degeneration and impairment of motor 



function, Parkinson's disease (PD) is associated with 

disturbances of the autonomic nervous system. As with other disorders of 
autonomic function, PD may be associated with increased risk of 
cardiovascular dysfunction including prolongation of the 

electrocardiographic QT interval. Therefore, 3 dopamine receptor agonists 
developed for the treatment of PD were evaluated for potential 
cardiovascular liability. Pergolide, ropinirole, and sumanirole 
were evaluated for the ability to inhibit the cardiac potassium channel 
HERG and/or to modify duration of ventricular Purkinje fiber action 
potentials. Pergolide and ropinirole inhibited HERG-mediated 
currents with IC50 values of 0.12 muM and 1.2 muM, respectively. When 
evaluated in an action potential duration (APD) assay, pergolide 
significantly shortened APD at 90% repolarization (APD90), whereas 
ropinirole significantly prolonged APD90. Sumanirole weakly inhibited 
HERG (apprxl5% at 10 muM) and did not modify APD90 over the tested 
concentration range (0.65 65 muM) . These results provide evidence that 
dopamine receptor agonists developed for the treatment of PD 
differentially modulate HERG channel function and APD. In addition, these 
findings demonstrate that sumanirole has a better profile with respect to 
2 in vitro biomarkers of QT interval prolongation compared to ropinirole 
and pergolide. 
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AB Dopamine agonists have long been used as adjunctive therapy for the 
treatment of Parkinson's disease (PD) . In more recent years 
these drugs have also been proved safe and effective as initial therapy in 
lieu of levodopa in the treatment of PD. Long-term levodopa therapy is 
associated with motor complications, including fluctuating response 
patterns and dyskinesia. By initially introducing a dopamine agonist as 
symptomatic drug therapy, it may be possible to postpone the use of 
levodopa and delay or prevent the development of motor complications. 
Recently, four clinical trials have explored this hypothesis by comparing 
the long-term response and side effects of levodopa with dopamine agonist 
therapy. The drugs studied have included ropinirole, pramipexole, 
cabergoline, and pergolide. In each of these projects, the 

occurrence of motor complications, such as wearing off and dyskinesia, was 
significantly less in the subjects assigned to initiation of therapy with 
a dopamine agonist. The addition of levodopa could be postponed by many 
months or even several years. Therefore, these long-term studies of 
dopamine agonists support the initiation of a dopamine agonist instead of 
levodopa in an effort to postpone levodopa-related motor complications. 
This therapeutic approach may be particularly appropriate in PD patients 



with a long treatment horizon on the basis of age and general good health. 
The extension phase of the long-term study comparing pramipexole with 
levodopa is ongoing, and follow-up information may help to establish the 
value of this treatment strategy. 
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AB Dopamine agonists have long been used as adjunctive therapy for the 

treatment of Parkinson's disease (PD) . In more recent years 
these drugs have also been proved safe and effective as initial therapy 
in lieu of levodopa in the treatment of PD. Long-term levodopa therapy 
is associated with motor complications, including fluctuating response 
patterns and dyskinesia. By initially introducing a dopamine agonist as 
symptomatic drug therapy, it may be possible to postpone the use of 
levodopa and delay or prevent the development of motor complications. 
Recently, four clinical trials have explored this hypothesis by 
comparing the long-term response and side effects of levodopa with 
dopamine agonist therapy. The drugs studied have included ropinirole, 
pramipexole, cabergoline, and pergolide. In each of these 
projects, the occurrence of motor complications, such as wearing off and 
dyskinesia, was significantly less in the subjects assigned to 
initiation of therapy with a dopamine agonist. The addition of levodopa 
could be postponed by many months or even several years. Therefore, 
these long-term studies of dopamine agonists support the initiation of a 
dopamine agonist instead of levodopa in an effort to postpone 
levodopa-related motor complications. This therapeutic approach may be 
particularly appropriate in PD patients with a long treatment horizon on 
the basis of age and general good health. The extension phase of the 
long-term study comparing pramipexole with levodopa is ongoing, and 
follow-up information may help to establish the value of this treatment 
strategy . 
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AB Dopamine by itself has not up to now been reported to activate T cell 

function. We show here that dopamine interacts directly with dopaminergi 
receptors on normal human T cells and triggers betal integrin-mediated T 
cell adhesion to a major extracellular matrix component, fibronectin (FN) 
Such adhesion is a characteristic feature of activated T cells, and is 
critical for trafficking and extravasation of T cells across blood vessel 
and tissue barriers. Seven dopamine D2/D3 receptor agonists and 
antagonists were used to identify the receptor sub-types with which 
dopamine specifically interacts to activate T cells. The D3 dopamine 
receptor agonist, 7-hydroxy-DPAT (DPAT) , mimics the effects of dopamine, 
and the effects of both dopamine and DPAT are blocked by a specific D3 
receptor antagonist. U-maleate. The dopamine receptor agonists 
bromocriptine and pergolide mimic the direct effect of dopamine 
on the betal integrin function, while the dopamine receptor antagonists 
butaclamol and haloperidol suppress it, suggesting additional signaling 
via the dopamine D2 receptor sub-type. Our study shows, for the first 
time, that dopamine can directly activate T cells via its specific 
receptors and suggests a possible role for dopamine in integrin-mediated 
cellular trafficking and extravasation of T cells in the central nervous 
system and possibly also in the periphery. Finally, we suggest that the 
reported changes in the D3 and D2 receptor RNA levels in peripheral blood 
lymphocytes of individuals with schizophrenia, Parkinson's 
disease, Alzheimer's disease and migraine can serve not only as a 
'passive' diagnostic marker, but primarily reflect the dynamic functional 
dopamine-T cell interactions in these diseases. 
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AB Several studies have shown that a number of Pharmacol, and neurochem. 
conditions in rats can induce jaw movements that are described as 
"vacuous" or "tremulous". For several years, there has been some debate 
about the clin. significance of various drug-induced oral motor syndromes 
Nevertheless, considerable evidence now indicates that the non-directed, 
chewing-like movements induced by cholinomimetics have many of the 
characteristics of parkinsonian tremor. These movements are 
characterized largely by vertical deflections of the jaw, which occur in 
the same 3-7 Hz peak frequency that is typical of parkinsonian 
tremor. Cholinomimetic-induced tremulous jaw movements are suppressed by 
a number of different antiparkinsonian drugs, including 

scopolamine, benztropine, L-DOPA, apomorphine, bromocriptine, ropinirole, 
pergolide, amantadine, diphenhydramine and clozapine. A 

combination of anatomical and Pharmacol, research in rats has implicated 



M4 receptors in the ventrolateral neostriatum in the generation of 
tremulous jaw movements. Mice also show cholinomimetic-induced jaw 
movements, and M4 receptor knockout mice demonstrate substantially reduced 
levels of jaw movement activity, as well as increased locomotion. Taken 
together, these data are consistent with the hypothesis that a 
centrally-acting M4 antagonist may be useful as a treatment for 
parkinsonian symptoms, including tremor. 
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AB We report a 64-year-old man with parkinsonism as an initial 

symptom, which was followed by dementia and abnormal behaviours. He was 
well until 1985, when he was 49 years old, when he noted rest tremor in 
his right hand. Soon tremor appeared in his left hand as well. He was 
seen in our clinic and levodopa was prescribed. He was doing well with 
this medication, however, in 1993, he started to suffer from on-off 
phenomenon. He also noted visual hallucination. In 1994, he stole a 
watermelon and ate it in the shop. He repeated such abnormal behaviours. 
In 1995, he was admitted to the neurology service of Hatsuishi Hospital. 
On admission, he was alert and oriented. He did not seem to be demented; 
however, he admitted stealing and hypersexual behaviours. No aphasia, 
apraxia, or agnosia was noted. In the cranial nerves, downward gaze was 
markedly restricted. He showed masked and seborrheic face, and small 
voice. No motor palsy was noted, but he walked in small steps with 
freezing and start hesitation. Marked neck and axial rigidity was noted. 
Tremor was absent except for in the tongue. No cerebellar ataxia was 
noted. Deep tendon reflexes were diminished. Plantar response was 
extensor bilaterally. Forced grasp was noted also bilaterally. He was 
treated with levodopa and pergolide, but he continued to show 
on-off phenomenon. His balance problem and akinesia became progressively 
worse; still he showed hypersexual behaviour problems. He also showed 
progressive decline in cognitive functions. In 1997, he started to show 
dysphagia. He developed aspiration pneumonia in July of 1998. In 1999, 
he developed emotional incontinence and became unable to walk. He also 
developed repeated aspiration pneumonia. He died on March 1, 2000. He 
was discussed in a neurological CPC and the chief discussant arrived at a 
conclusion that the patient had corticobasal degeneration. Other 



diagnoses entertained included dementia with Lewy bodies, diffuse Lewy 
body disease, and f rontotemporal dementia. Majority of the participants 
thought that diffuse Lewy body disease was most likely. Post-mortem 

examination revealed marked nigral neuronal loss, gliosis and Lewy bodies 
in the remaining neurons. Abundant Lewy bodies of cortical type were seen 
wide spread in the cortical areas, but particularly many in the amygdaloid 
nucleus. Lewy bodies were also seen in the subcortical structures such as 
the dorsal motor nucleus, oculomotor nucleus, Meynert nucleus, putamen, 
and thalamus. What was interesting vjas marked neuronal loss of the 
pontine nuclei, demyelination of the pontocerebellar fiber, and moderate 
neuronal loss of the cerebellar Purkinje neurons, a reminiscent of 
pontocerebellar atrophy. However, the inferior olivary nucleus was 
intact . 
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AB 1,1-Linked dimers, e.g. I, of semisynthetic ergoline alkaloids with 
antiparkinsonic activity were prepared in 60 - 63% yield from the 
parent compds. (pergolide, terguride) by action of 



a, co-dihalogenalkanes in DMSO/KOH. N-l-ro-Halogenalkyl 
pergolide and terguride precursors were used for the synthesis of 
non-sym. dimers. N-6 Alkylation was achieved (yield 18 - 28%) using 
1, 6-dihalogenohexane in DMF/K2C03. 
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AB Dopamine agonists such as bromocriptine or pergolide are often 
used in Japan to treat Parkinson's disease. Dopamine agonists 
are relatively expensive drugs; economic evaluations are required. Aim of 
this study was to evaluate the cost effectiveness of dopamine agonists for 
the treatment of Parkinson's disease in Japan. We used a Markov 
model to simulate the course of Parkinson's disease and to 
compare the cost effectiveness of dopamine agonists added to levodopa with 
that of levodopa alone in Japan. The model assumed that 5 0-yr-old men 
with Parkinson's disease in Hoehn-Yahr (HY) stages 2 to 5 using 
levodopa were administered dopamine agonists or continued on levodopa 
alone. The incremental cost effectiveness of dopamine agonists used for 
10 yr was then estimated In the patients in HY stage 2, the incremental cost 
effectiveness of dopamine agonists was 18 610 000 to 19 320 000 yen () per 
quality-adjusted life-year (QALY) [$US172 300 to $US178 900/QALY; 1998 
values] . In patients in HY stage 3 or higher, the use of dopamine 
agonists was dominant over levodopa alone mainly due to reduced cost for 
care. In sensitivity analyses, costs and effectiveness of dopamine 
agonists significantly influenced the results. The use of a generic 
formulation of bromocriptine was dominant over levodopa alone even in the 
patients with HY stage 2 disease. Dopamine agonists appear to be cost 
effective in advanced Parkinson's disease, although their use is 
sensitive to the costs and effectiveness of dopamine agonists. If factors 
discouraging the prescription of generic drugs in Japan were removed, the 
treatment of Parkinson's disease would become more cost 
effective . 
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AB In this 12-week, randomized, open-label, blindedrater, parallel-group 
trial, the efficacy, safety, and tolerability of tolcapone and 
pergolide were compared in parkinsonian patients with a 
fluctuating response to levodopa. Patients received tolcapone 100 mg 
three times daily (t.i.d.), with a possible increase to 200 mg t.i.d., or 
pergolide titrated to a maximum dose of 5 mg/day by week 9 (mean 
final dose 2.2 mg/day). The trial involved 203 patients. Efficacy 
variables that decreased from baseline to week 12 with tolcapone and 
pergolide included "off" time (reduced by 2-3 hours/day), daily 
levodopa intake, sickness impact profile scores, Parkinson's 
disease questionnaire (PDQ)-39 scores, and Unified Parkinson's 
Disease Rating Scale (UPDRS) scores. Improvements in efficacy variables 
were similar with tolcapone and pergolide, with the exception of 
improvements in quality of life, which were significantly greater with 
tolcapone; the relative changes in PDQ-39 score at week 12 were -8.7 and 
-14.2 (P < 0.05) with pergolide and tolcapone, respectively. 
Improvements in the investigator's global assessment (IGA) of overall 
efficacy were recorded in 86% of tolcapone-treated patients and in 78% of 
pergolide-treated patients. The proportion of patients who 
withdrew because of adverse events was higher in the pergolide 
group (15%) than in the tolcapone group (5%). Confusion, hypotension, 
nausea, constipation, abdominal pain, and dyspepsia occurred more 
frequently with pergolide, whereas diarrhea and urine 

discoloration occurred more frequently with tolcapone. Tolcapone was 

better tolerated than pergolide (P < 0.01) according to the IGA 

of overall tolerability. We conclude that, in this 3-month study, both 

tolcapone and pergolide provided improvements in motor 

fluctuations and allowed reductions in levodopa intake when added to 

levodopa therapy; intent to treat analysis and a less than maximal dose of 

pergolide may have biased the results in favor of tolcapone. 

Tolcapone provided greater improvements in quality of life, was better 

tolerated, and had a more favorable adverse-event profil than 

pergolide. .COPYRGT. 2001 Movement Disorder Society. 
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SLV308 is a novel non-ergot compound combining partial agonism at the 
dopamine D2 receptor with full agonism at the 5-HTlA receptor. As such, 
SLV308 is likely to be a clinically relevant anti-parlcinsonian 
agent with a broader range of therapeutic effects (cf. McCreary et al . , 
this meeting; Feenstra et al . , 2001; Drugs of the Future, in press). 
Hence, SLV308 has been examined in the MPTP-treated common marmoset, an 
animal model which has very good predictive validity for testing anti- 
parkinsonian drugs. Domperidone was given 40 minutes prior to 
intraperitoneal (ip) or oral (po) administration of SLV308 (0.01-0.3 
mg/kg) in separate experiments. A modified latin-square design was 
employed with 7 days between treatments and the experimenter blind to the 
treatment groups. SLV308 (0.3 mg/kg) induced a 563% (ip) and 855% (po) 
increase in total locomotor counts compared to the vehicle group (11 and 8 
hours after administration, respectively, p<0.05). The corresponding 
least effective doses (LEDs) were 0.03 mg/kg ip and 0.03 mg/kg po . This 
was associated with a corresponding 65% and 53% decrease in total motor 
disability scores, respectively. The LEDs for the reversal of disability 
scores were 0.01 mg/kg (ip) and 0.03 mg/kg (po) . Thus, SLV308 has high 
potency in the MPTP-treated marmoset and since similar qualitative results 
are seen with other known anti-parkinsonian agents such as 
ropinirole, pergolide, talipexole and L-DOPA it is expected to 
be effective for the treatment of Parkinson's disease. 
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AB Current treatment strategies for Parkinson's disease (PD) are 

only symptomatic, an ideal drug would slow or halt progression of the 
disease. We have evaluated drugs with various mechanisms of action that 
may provide a neuroprotective action in PD. We have examined the effect 
of SIB-1553A (neuronal nicotinic agonist) , pergolide (dopamine 
agonist), LY379268 (mGluR2/3 agonist) and KF17837 (adenosine A2A 
antagonist) in a striatal 6-OHDA model of PD in the rat. 60HDA (lOmug) was 
infused stereotaxically into the right striatum of male Sprague Dawley 
rats (280-320g) . In 2 experiments animals were treated with SIB1553A (20 
mg/kg s.c), pergolide (1 mg/kg i.p.), LY379268 (10 mg/kg i.p.), 
KF17837 (10 mg/kg p.o.) or vehicle for 28 days, beginning 1 day after 
6-OHDA infusion. Rats were perfused transcardially with formalin at 28 
days and the brains removed for histological analysis. Tyrosine 
hydroxylase immunohistochemistry (TH-I) was used to assess dopaminergic 
neuronal degeneration in the striatum and substantia nigra. Results 
indicated that 10 mug of 6-OHDA produced a 40-50% loss of nigra cells at 
28 days after infusion. SIB1553A and LY379268 provided significant 
protection (p<0.Q5), while in contrast pergolide and KF17837 had 
no effect. These results suggest that although D2 agonists and A2A 
antagonists provide symptomatic improvement in PD they appear to have no 
effect on disease progression. In contrast, both nicotinic agonists and 
group II mGluR agonists can neuroprotect in this model and may provide new 
targets to prevent neurodegeneration in PD. 
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AB The pharmacological effects of cabergoline, a novel ergot alkaloid, 
against parkinsonism were assessed by comparing its effects with 
those of bromocriptine and pergolide. The affinities of 
cabergoline and pergolide for the D2 receptor were about the 
same, about 7 times stronger than that of bromocriptine. The affinity of 
each compound for the Dl receptor was markedly lower than its affinity for 
the D2 receptor. However, other data suggest that cabergoline and 
pergolide would have Dl-receptor agonist activity, whereas 
bromocriptine would act as a Dl-receptor antagonist. In MPTP-lesioned 
parkinsonian monkeys, cabergoline improved motor disability, and 
its effect lasted longer than those of bromocriptine and pergolide 

Moreover, cabergoline induced no behavioral abnormalities even though 
at the highest dose used, in contrast to bromocriptine and 
pergolide, both of which induced hyperactivity. This beneficial 
effect of cabergoline did not attenuate on prolonged administration. 
Combined treatment with a low dose of L-dopa and a low dose of cabergoline 
improved motor disability without inducing the hyperactivity and 
dyskinesia seen during treatment with L-dopa alone at high doses. From 
these results, we suggest that cabergoline promises to be a useful anti- 



parkinsonian agent with a long lasting effect that survives 

prolonged administration and without the side effects induced by L-dopa. 
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Dopamine receptor agonists are playing an increasingly 
ole in the treatment of not only patients with advanced 
Parkinson's disease and those with levodopa-induced motor 

fluctuations, but also in the early treatment of the disease. This shift 
has been largely due to the demonstrated levodopa-sparing effect of 
dopamine agonists and their putative neuroprotective effect, with evidence 
for the latter being based largely on exptl. in vitro and in vivo studies. 
In this article we review the evidence for neuroprotection by the dopamine 
agonists pramipexole, ropinirole, pergolide, bromocriptine and 
apomorphine in cell cultures and animal models of injury to the substantia 
nigra. Most of the studies suggest that dopamine agonists may have 
neuroprotective effects via direct scavenging of free radicals or 
increasing the activities of radical-scavenging enzymes, and enhancing 
neurotrophic activity. However, the finding that pramipexole can 
normalize mitochondrial membrane potential and inhibit activity of 
caspase-3 in cytoplasmic hybrid cells derived from mitochondrial DNA of 
patients with nonfamilial Alzheimer's disease suggests an even broader 
implication for the neuroprotective role of dopamine agonists. Although 
the clin. evidence for neuroprotection by dopamine agonists is still 
limited, the preliminary results from several ongoing clin. trials are 
promising. Several longitudinal studies are currently in progress 
designed to demonstrate a delay or slowing of progression of 
Parkinson's disease using various surrogate markers of neuronal 
degeneration such as 18F-levodopa positron emission tomog. and 1231 
P-CIT (carbomethoxy-p-4-iodophenyl-nortropane) single positron 
emission computed tomog. The results of these exptl. and clin. studies 
will improve our understanding of the action of dopamine agonists and 
provide critical information needed for planning future therapeutic 
strategies for Parkinson's disease and related neurodegenerative 
disorders . 
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AB Pergolide is an ergot-derived dopamine agonist used in 

Parkinson's disease and, increasingly, in restless legs syndrome. 
We report a patient with a 2.5-year history of weight loss, 
pleuropulmonary fibrosis, and exudative pleural effusion that developed 
insidiously while taking this medication. The extensive and invasive 
workup that preceded the diagnosis high-lights the difficulty in 
attributing such a process to a drug reaction. This is the second report 
of such a reaction to pergolide, which is one of the increasing 
number of ergot-derived compounds in common clinical use. 
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AB Objective: To develop a decision-analytic model to assess the 
cost-effectiveness of pergolide versus bromocriptine in the 
treatment of Parkinson's disease (PD) . Methods: A Markov 

decision-analytic model is used to examine cost-effectiveness. The model 
ran for 20 cycles of 6 months' duration, and the patients progress through 
six stages: Hoehn-Yahr stages 1-5 and death. The transitional 
probabilities for each stage are derived from a 12-year longitudinal study 
of patients with PD. The costs in the model are derived from an expert 
panel containing six Australian neurologists. A review of the randomized 
controlled trials comparing the efficacy and safety of pergolide 
versus bromocriptine was undertaken. Five studies were identified, with 
four showing that pergolide offers superior efficacy when 

compared to bromocriptine. The Mizuno et al . (1995) study was the largest 
of the controlled trials and also measured patient Hoehn-Yahr status 
before and after treatment. This was identified as the most appropriate 
source of relative efficacy data for the model. The model examined 
various scenarios based on alternate durations of superior clinical 
benefit with pergolide compared to bromocriptine. The main 
analysis assumed that patients in each arm of the model would have 
identical Hoehn-Yahr status by the fifth year. Sensitivity analysis was 
used to determine cost-effectiveness in the case where the therapeutic 



benefit was of a shorter duration. Results: The Mizuno study indicates 
that an additional 19.09% of patients improved by at least one stage on 
pergolide over bromocriptine, with an odds ratio of 2.26 (p < 
.01). The total health care cost per patient over the 10-year period was 

$46,323 in the pergolide treatment arm and $47,351 in the 

bromocriptine treatment arm, an incremental saving of $1028. Patients 

also spent extra time in Hoehn-Yahr stages 1, 2, and 3. In sensitivity 

analyses, when the benefit from pergolide expired between 6 

months and 5 years after treatment cessation, cost savings ranged from $68 

to $2535. Conclusion: Pergolide is cost saving and more 

efficacious than bromocriptine, and is therefore cost-effective. 
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AB The anti-parkinsonian drug selegiline has successfully been used 

for years in order to achieve a levodopa sparing effect. The need for 
levodopa therapy can be delayed by an average of 9 months. In addition, 
various placebo-controlled studies demonstrated that the levodopa dose can 
be maintained almost stable for a period of at least 5 years when used in 
combination with selegiline. On the other hand, therapy with conventional 
selegiline is limited, e. g. by the contra-indication in patients with 
impaired hepatic or renal function, the possible disturbance of night-time 
sleep by the amphetamine metabolites, and by the high variability in 
bioavailability because of an extensive first-pass effect. In 
Xilopar®, selegiline is presented as a lyophilised tablet that can 
circumvent these problems. In this case report, the switch from 
conventional selegiline to Xilopar® lead to a dose reduction of 
levodopa as well as pergolide associated with very good symptom 
control. Xilopar® was well tolerated and resulted in a considerable 
improvement of the patient's quality of life. 
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AB Study objective: To assess the frequency of rapid eye movement (REM) sleep 
abnormalities in Parkinson's disease (PD) patients and compare 
polygraphic sleep measures in those with and without REM sleep 
disturbances. Design: Polysomnographic recordings of 2 consecutive nights 
were performed in 45 patients with PD (mean age 65 years, mean Hoehn and 
Yahr stage 2.2). Twenty patients were treated with dopaminergic drugs, 10 
were drug-free for two weeks and 15 had never been treated with L-dopa or 
dopamine agonists. According to the polysomnographic findings, the 
patients were divided into those with and without REM sleep abnormalities. 
Abnormal REM sleep features were defined as REM sleep without atonia (RWA) 
and REM sleep behavior disorder (RBD) . Results: Eighteen (40%) of the PD 
patients showed either RWA (24%; 6 men, 5 women) or RBD (16%; 6 men, 1 
woman) . Patients with REM sleep disturbances had a significantly longer 
duration of the disease (8.3 vs. 3.9 years), a more severe stage of the 
disease (2.6 vs* 2.0 Hoehn and Yahr stage) and were treated with a higher 
dosage of dopaminergic drugs (L-dopa, pergolide and 

bromocriptin) . 67% of the patients with normal REM sleep were untreated at 
the time of the sleep study, but only 39% of those with REM sleep 
abnormalities. Sleep EEC measures (sleep efficiency, sleep onset latency, 
sleep period time, relative amounts of sleep stages) for the second night 
showed no significant differences between both groups apart from a 
significantly lower sleep period time in PD patients with RWA/RBD. 
Conclusions: Abnormal REM sleep features are a frequent finding in 
patients with PD. The prevalence seems to increase with a longer disease 
duration. Therefore, a careful follow-up is necessary. A sleep 
architecture not different from PD patients without RWA/RBD suggests that 
the underlying abnormality is confined to REM sleep. 
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AB Twenty-four patients with idiopathic Parkinson's disease were 

followed up perspectively during a 6-month period to test the incidence of 
undesirable effects of the preparation pergolide mesylate 
(Permax®) . Pergolide was administered to patients as 



adjuvant treatment to current medicamentous treatment with preparations 
containing L-DOPA. Before starting treatment in every patient the Unified 
Parkinson's Disease Rating Scale (UPDRS) was used, the stage of 
the disease was assessed according to Hoehn and Yahra, the scale of daily 
activities according to Schwab and England, blood pressure and heart rate 
were assessed in a recumbent and upright position. During subsequent 
visits the authors assessed the effectiveness of pergolide by 
means of the UPDRS score parts III, IV, the duration during the wakeful 
state spent in dyskinesias, duration of the "off" condition of mobility 
and the CGI score (Clinical Global Impression) vjas evaluated (weeks 2, 4, 
8 and 16). During every visit the authors monitored blood pressure 
readings, pulse rate and undesirable effects of the preparation. During 
week 24 (end of the investigation) again the complete UPDRS scale was 
tested. The mean pergolide daily dose was 2.85 ± 0.45 mg. 
Reduction of the total daily dose of L-DOPA (from 906 mg to 664 mg 
levodopa per day) or reduction of other antiparkinsonian 
medication was effectuated during pergolide administration in 
particular during development or deterioration of dyskinesias. The most 
frequent undesirable effects were disorders of orthostasis (14.3 % 
patients), gastrointestinal complaints (9.5 %), insomnia (9.5 %), 
hypersexuality (9.5 %) . In 21 patients (87.5 %) who finished the complete 
follow up no significant changes were observed in the values of blood 
pressure or heart rate. In three patients (12.5 %) pergolide 
had to be discontinued prematurely - in one because of visual 
hallucinations, in another two because of subjective symptoms of 
orthostatic hypotension and gastrointestinal complaints. The total UPDRS 
score (reduction by 48.3 %) as well as the UPDRS III score (Motor 
Examination - reduction by 56.2 %), UPDRS IV (Complications of Therapy - 
reduction by 40 %) and UPDRS II (Everyday Activities - reduction by 37.6 
%) were significantly lower after 24 weeks of pergolide 
administration as compared with baseline values before treatment was 
started. The UPDRS I score (Thinking, Behaviour and Mood) was not 
significantly influenced at the end of the investigation period (reduction 
by b.3 %) . The time of wakefulness spent in an "off" state was reduced by 
53.0 %, the duration of dyskinesias by 29.8 %. Pergolide 
mesylate (Permax®) is an effective and safe preparation suitable for 
adjuvant therapy with preparations containing levodopa in the treatment of 
idiopathic Parkinson's disease. 
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AB Most of the commonly used antiparkinsonian drugs show 

neuroprotective potency when tested in tissue culture or animal models. 
Neuroprotection consists of measures which lead to prevention or delay of 
neuronal cell death. So far, there are no clinical studies which show 
undoubtably neuroprotection. Nonetheless, there are 3 PET- or 
SPECT-controlled studies with ropinirole, pergolide and 

promipexole finished which were designed to prove neuroprotection while 
taking dopamine ogonists. This paper will further introduce studies with 
selegiline and NMDA receptor antagonists which indicate possible 
neuroprotection. Experimental data suggest studies with radical 
scavengers, coenzyme Q, iron chelators or antiapoptotic drugs such as 
flupirtine. Taking all consisting data into account we recommend to treat 
early Parkinsonism with a combination of selegiline, NMDA 
receptor antagonists and dopamine agonists. 
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AB The purpose of the study was to analyze efficacy and safety of quick 
pergolide titration combined with domperidone. In an open-label 
prospective study, pergolide was titrated in 16 days to a 
maximum of 3 mg/d doses as adjunctive treatment to L-Dopa in 10 elderly 
patients with Parkinson's disease. Sixty milligrams domperidone 
was started 2 days before and and continued during the pergolide 
titration period to prevent side effects. Adverse events were studied for 
6 weeks. Efficacy was measured with the motor part ("on" condition) of 
the Unified Parkinson's Disease Rating Scale (UPDRS), the 
2-minute walking test, the Timed Up and Go test, and the 
Postural-Locomotor-Manual test. After quick titration of 
pergolide with domperidone cotreatment, no symptomatic side 
effects were seen except for lightheadedness in one patient, which 
disappeared after dose reduction. The UPDRS motor score improved 
significantly from 21+-8 at baseline to 16+-7 and 12+-7 after 1 and 2 
weeks, respectively. The 2-minute walking distance improved significantly 
from 123+-36 in at baseline to 136+-41 m after 6 weeks. The Timed Up and 
Go and Postural-Locomotor-Manual test results, overall, did not show 
significant changes. Quick titration of pergolide to a maximum 
of 3 mg/d with domperidone cotreatment is safe and effective. Therefore, 
we recommend domperidone cotreatment in the titration period to prevent 
unnecessary failure of dopamine agonist treatment because of adverse 
effects . 
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Objectives: Fatigue is a complaint frequently encountered among patients 
with Parkinson's disease (PD) . Considering the possible 

relationship between fatigue and dopaminergic dysfuncion, we investigated 
the effect of pergolide mesilate (a D2 and Dl dopamine receptor 
agonist) and bromocriptine (a D2 selective dopamine receptor) in patients 
with PD. Methods: We evaluated 41 patients with PD and controls. We 
assessed the degree of fatigue by using a fatigue scale. The severity of 
PD was evaluated by the Hoehn and Yahr Scale and the unified 
Parkinson's disease rating scale (UPDRS) . Results: After five 
weeks from prescription, patients taking pergolide mesilate 
showed significant improvement in the fatigue scale (from 5.1 ± 0.7 to 
4.4 ± 0.55, p < 0.05,) but patients taking bromocriptine did not (from 
4.8 ± 0.9 to 4.7 + 0.8). Conclusions: Our study suggested the 
possibility of functional correlation between fatigue and Dl receptor in 
patients with PD. 
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Objective/Background. To compare the safety and efficacy of pramipexole 
and pergolide in the treatment of mild to moderate 
Parkinson's disease (PD) . In contrast to pergolide, a 

Dl and D2 dopamine agonist, pramipexole is a nonergoline dopamine agonist 
with D2 and preferential D3 dopamine receptor activity. This selective 
activity may result in clinically different effects. No prospective 
head-to-head comparison studies of pergolide and pramipexole 
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have been reported. Methods. Patients with PD who were maintained on an 
optimal dose of pergolide were converted to pramipexole, 

typically over a one-month period. Clinical assessments were performed 
just prior to conversion and after an optimal dose of pramipexole was 
achieved. Results. Twenty-five patients were converted from 
pergolide to pramipexole during the period of July, 1997 to 
January, 1999. Three patients were lost to follow-up, and one patient 
died. Of the remaining 21 patients there vjere 11 men and 10 women, mean 
age was 67.3 years +- 10.0 (range 51-84). Mean duration of symptoms prior 
to conversion was 12.5 years +- 3.4 (range 5-19). All patients (except 
one) were on concomitant carbidopa/levodopa and experienced motor 
fluctuations. After a mean follow-up of 5.9 +- 2.9 months on pramipexole, 
the mean levodopa daily dose was reduced from 618.7 mg to 581.2 mg (16.5% 
reduction, p = 0.61). The mean daily doses of pergolide and 
pramipexole (in milligrams per day) were 2.1 +- 1.5 (0.15-6) and 3.2 +- 
1.1 (0.75-6) respectively. Thirteen patients (62%) reported overall 
improvement (subjective global response) on pramipexole as compared to 
pergolide, 5 (24%) were unchanged and 3 (14%) reported worsening. 
Eighteen of the 21 patients (86%) remained on pramipexole after the study 
period. Although there was a slight trend toward improved scores on 
pramipexole, the difference was not statistically significant. 
Conclusion. This open label study failed to provide evidence of superior 
efficacy of either dopamine agonist. It is possible, however, that while 
some patients may benefit more from either pergolide or 

pramipexole, other patients may obtain additional benefit from other DA 
agonists or combination therapy. Future randomized, controlled, 
double-blinded therapeutic trials are needed to determine which, if any, 
dopamine agonist is superior in the treatment of PD. 

L9 ANSWER 59 OF 331 EMBASE COPYRIGHT (c) 2009 Elsevier B.V. All rights 

reserved on STN 
ACCESSION NUMBER: 2001183665 EMBASE 

TITLE: [Clinical evidence with piribedil in Parkinson's disease]. 

Preuves cliniques de I'efficacite du piribedil dans la 

maladie de Parkinson. 
AUTHOR: Ziegler, M. (correspondence) 

CORPORATE SOURCE: Unite James Parkinson, Hopital Leopold Bellan, 19-21 rue 

Vercingetorix, 75014 Paris, France. 
SOURCE: Disease Management and Health Outcomes, (2001) 

Vol. 9, No. SPEC. ISS. 1, pp. 49-58. 

Refs: 17 

ISSN: 1173-8790 CODEN: DMHOFV 
COUNTRY: New Zealand 

DOCUMENT TYPE: Journal; General Review; (Review) 

FILE SEGMENT: 030 Clinical and Experimental Pharmacology 

037 Drug Literature Index 

038 Adverse Reactions Titles 
008 Neurology and Neurosurgery 

LANGUAGE : French 

SUMMARY LANGUAGE: English; French 

ENTRY DATE: Entered STN: 7 Jun 2001 

Last Updated on STN: 7 Jun 2001 

AB Piribedil, a dopamine agonist and non-ergot compound, is indicated in the 
treatment of Parkinson's disease. Several studies have 
demonstrated the efficacy of this agent in tremor and parkinsonian 
symptoms when administered orally as well as by intravenous injection. 
The average daily dosage of piribedil in the treatment of 
Parkinson's disease is 207mg. In an open-label, multicentre study 
of 113 patients treated for 3 months, a 41% improvement on the Webster 
scale clearly demonstrated the antiparkinsonian effects of 
piribedil monotherapy. Another more recent, double-blind study versus 
placebo in 115 patients without fluctuations in symptoms treated with 400 



mg/day of levodopa evaluated the effect of the piribedil/levodopa 
association over a period of 6 months. At the end of the treatment 
period, the number of responders, defined as patients showing a 30% 
improvement in the Unified Parkinson's Disease Rating Scale 
(UPDRS) motor score, was statistically greater in the piribedil group 
(56%) than in the placebo group (37%) (p = 0.017). As a monotherapy in 
the initial treatment of Parkinson's disease, piribedil has been 
shown to be effective against tremor, akinesia and rigidity, and could 
postpone the need to introduce levodopa. As with all dopamine agonists, 
when piribedil is administered early in association with levodopa, lower 
dosages of both drugs can be used. This strategy delays the development 
of motor complications. The recommended dosage is 50mg of piribedil for 
200mg of levodopa. In advanced stages of the disease, piribedil can be 
used to improve fluctuations and dyskinesia, although no studies have as 
yet been carried out to demonstrate its efficacy in these conditions. A 
precise dopamine agonist dosage equivalency scale has been determined to 
allow these agents to be used as substitutes: bromocriptine lOmg = 
ropinirole 6mg = pergolide Img. Although no data has as yet 
been published regarding the equivalent dose of piribedil, we propose that 
piribedil 50mg is equivalent to bromocriptine lOmg. As with bromocriptine 
and ropinirole, piribedil can be used as an initial treatment as well as 
in association with levodopa. Piribedil differs from other dopamine 
agonists by its affinity for D(2) and D(3) receptors and its non-ergot 
derivative structure. It is of particular importance that neurologists 
have a wide range of agonists at their disposal to enable treatment to be 
adapted to the different stages of Parkinson's disease. 
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AB Dopamine agonists provide an effective means of treating early, middle, 
and late stages of Parkinson's disease. This article outlines 
the advantages and disadvantages of dopamine agonists as compared with 
levodopa therapy. The features and costs of the four Food and Drug 
Administration-approved agonists (bromocriptine, pergolide, 
pramipexole, and ropinirole) and apomorphine, another agonist presently 
under investigation, are discussed. 
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The mechanism of the wearing-off phenomenon and the method of how to 
control it by means of anti-parkinsonian medications is 
described. To control the wearing-off phenomenon, it is useful to 
administer L-dopa before eating because absorption of L-dopa is less when 
competing with amino acids. Administration of L-dopa four or five times a 
day is also useful. Dopamin agonists (e.g. , bromocriptine, 
pergolide, talipexole, and cabergoline ) , and monoamine oxidase 
inhibitors (e.g. , selegiline) control the wearing-off phenomenon, and may 
also suppress its occurrence. As a specific method for controlling the 
wearing-off phenomenon, continuous administration of anti- 
parkinsonian drugs by the intra-alimentary tract or a subcutaneous 
injection is useful. It is important to avoid early wearing-off 
phenomenon when treating patients with Parkinson's disease. 
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The purpose of the new drugs for Parkinson's disease is control 
of the long-term levodopa treatment syndromes, especially wearing-off 
phenomenon and dyskinesia. Therefore, they show long Tl/2. Most of them 
are classified into dopamine agonists. Others are monoamine oxidase B 
inhibitor and cathecole-o-methyltransf erase inhibitor. Marketed dopamine 
agonists are bromocriptine, pergolide, talipexole, and 
cabergoline in Japan. Except talipexole, they are all ergot alkaloid 
derivatives. Their affinity for dopamine receptor is 02 group, and their 
Tl/2 are longer than levodopa. Bromocriptine is an oldest dopamine 
agonist. Other 3 drugs and bromocriptine had made each other double 
blinded cross over trial previously. The result of double blinded studies 
show that their efficacy for PD treatment were equal, 40-50% patients with 
PD. However, in clinical usage, some difference is observed as described 
below. Efficacy of pergolide is strong compared with 
bromocriptine; however, pergolide is easy to arise dyskinesia. 
Talipexole is strong in the hypnosis effect. As for cabergoline, it takes 



long time to show medical effect, so that it is expected to control 
wearing-off phenomenon. Monoamine oxidase B inhibitor. Selegiline, is 
useful as an economizer effect to levodopa. As for the 

cathechole-o-methyltransf erase inhibitor (COMT-I) will be make 
double-blinded trial in future. The efficacy for PD treatment of COMT-I 
is prolonged levodopa effect for PD, so that wearing-off phenomenon will 
be controlled. To use these drugs successfully is important with the 
treatment of PD. In the future, the development of the cause therapy in 
addition to the systematic therapy is wanted. 
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AB Objective: To study the frequency and severity of acute orthostatic 
hypotension (OH) in patients with Parkinson's disease who are 
starting dopamine agonist therapy. Patients and Methods: In the context 
of an outpatient clinical practice, 29 consecutive patients with 
Parkinson's disease who were starting dopamine agonist therapy 
were brought into the clinic for their first dose of agonist. After a 
baseline supine and standing blood pressure assessment, patients were 
given a test dose of either pergolide mesylate (0.025, 0.05, 
0.125, or 0.25 mg) , pramipexole dihydrochlor ide (0.125 mg) , or ropinirole 
hydrochloride (0.125 or 0.25 mg) . At 3 selected times, blood pressure 
readings were repeated in the supine and standing positions. Main Outcome 
Measure: Orthostatic hypotension was defined as a drop in either systolic 
blood pressure of more than 25 mm Hg or diastolic pressure of more than 10 
mm Hg. Patients with OH before the administration of the dopamine agonist 
were excluded. Results: Ten subjects (34%) met the criteria for acute OH. 
There was no evidence that OH was related to the use of a specific 
dopamine agonist or the concurrent use of levodopa. Of the patients who 
met the criteria for OH, only 3 (30%) had symptoms of OH, such as 
lightheadedness or general malaise. Conclusions: Acute OH occurs 
frequently when starting dopamine agonist therapy in Parkinson's 
disease, but is frequently not appreciated by patients. Knowledge of 
acute blood pressure responses may be useful when making decisions 
regarding agonist titration schedules in clinical practice. 
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Vol. 355, No. 9212, pp. 1333-1334. print. 
ISSN: 0099-5355. 
Article 
English 

Entered STN: 16 May 2001 
Last Updated on STN: 18 Feb 2002 
Three patients with Parkinson's disease had so-called sleep 
attacks at the wheel while taking bromocryptine, lisuride 
pergolide, or piribedil. We believe that all dopamine agonists 
can induce sleep attacks. 
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Sleep attacks (sleep episodes) with pergolide 
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Journal; General Review 
English 

with 3 refs., of the increased sedation, somnolence, and 
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AB A discussion, 

sleep episodes that seem to occur in patients with Parkinson's 
disease treated with some, if not all, dopamine agonists (including 
pergolide) and dopaminergic treatment. Patients at risk of sleep 
episodes can be identified by well-chosen questions, and the syndrome 
could be managed by appropriate measures, including dose reduction 
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Sleep attacks (sleep episodes) with pergolide 
Schapira, A. H. 

Univ. Dept. of Clin. Neurosci . , Royal Free and Univ. Coll. 
of Med. Sch., and Inst, of Neurol., London NW3 2PF, 
England Internet: schapira@rfhsm.ac.uk 
SOURCE: Lancet (England), (Apr 15 2000) Vol. 355, pp. 

1332-1333. 3 Refs. 
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DOCUMENT TYPE: Journal 
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LANGUAGE: English 

ENTRY DATE: Entered STN: 16 Nov 2001 

Last Updated on STN: 16 Nov 2001 

AB Two cases of a 57 yr old woman and a 61 yr old man who experienced 

increased somnolence and episodes of unplanned sleep after receiving 4.5-5 
mg of oral pergolide daily for a few wk to 1 month as therapy 
for Parkinson's disease are reported. The male patient would 
fall asleep while speaking, watching television, eating and drinking, and 
depending on circumstances, sleep lasted up to several min or h. There 
were no neurological sequelae. The female patient's sleep episodes would 
occur at any time of day and in various circumstances. In both patients, 
pergolide was lowered to 3 mg daily with cessation of sleep 



episodes . 

Elizabeth G. Rudnic 
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Effects of chronic levodopa and pergolide treatment on 
cortical excitability in patients with Parkinson's disease: 
A transcranial magnetic stimulation study. 

Strafella, A. P. [Reprint author]; Valzania, F.; Nassetti, 
S. A.; Tropeani, A.; Bisulli, A.; Santangelo, M. ; 
Tassinari, C. A. 

Montreal Neurological Institute, McGill University, Webster 
2B, 3801, Rue University, Montreal, PQ, H3A 2B4, Canada 
Clinical Neurophysiology, (July, 2000) Vol. Ill, 
No. 7, pp. 1198-1202. print. 
ISSN: 1388-2457. 
Article 
English 

Entered STN: 30 Aug 2000 
Last Updated on STN: 8 Jan 2002 
Objectives: Transcranial magnetic stimulation was used to assess the 
effects of chronic levodopa and pergolide treatment on motor 
cortex excitability in Parkinson disease (PD) . Methods: Motor 
thresholds, intracortical inhibition and facilitation were studied at 
baseline and after 6 and 12 months of therapy in 10 PD patients and 
compared to 7 age-matched controls. Results: At baseline, there was 
significantly less intracortical inhibition with only a slight reduction 
of intracortical facilitation in PD as compared to controls. Relative to 
pretreatment condition, levodopa restored intracortical inhibition for 12 
months while pergolide did not. Intracortical facilitation was 
always within the normal range. Motor thresholds were unchanged in both 
groups of patients over 12 months. Clinically, levodopa and 
pergolide improved motor Unified Parkinson's disease 

rating scale (UPDRS) scores at 6 months but only levodopa maintained 
benefit at 12 months as compared to baseline. Conclusions: Levodopa and 
pergolide differentially affected cortical inhibitory circuits at 
12 months. The progressive deterioration of restored intracortical 
inhibition with pergolide may be due to the development of 
tolerance and down-regulation of dopamine receptors. 
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Comparative effects of repeated administration of dopamine 
agonists on circling behavior in rats. 
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Department of Neurology, Mount Sinai School of Medicine, 
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Article 
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Entered STN: 10 Jan 2001 
Last Updated on STN: 12 Feb 2002 
A paucity of studies are available concerning the comparative therapeutic 
effectiveness of presently available dopamine agonist agents in the 
control of Parkinson symptoms. To provide a basis for resolving 
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this issue, we measured the circling response in unilaterally nigrotomized 
(6-OHDA) rats following the administration of ropinirole, pramipexole, 
pergolide, bromocriptine, and cabergoline. Cabergoline, and to a 
lesser extent pergolide, produced the most vigorous and longest 
lasting circling response. This response was sustained with 
administration of these agents over a nine day period. Bromocriptine, 
pramipexole and ropinirole were all less effective. These results suggest 
that dopamine agonists whose effect is primarily on Dl and D2 receptors 
are more effective than those whose actions do not include Dl activation. 
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CODEN: 69CLAC 

DOCUMENT TYPE: Conference; Meeting Abstract 

LANGUAGE: English 

AB Dopamine agonists are compds. that bind to the dopamine receptor and cause 
a response similar to that of dopamine itself. These compds. show promise 
in the treatment of Parkinsons ' s disease which is caused by a 
shortage of dopamine in the brain. The ergolines are a conf ormationally 
restrained class of dopamine agonists with the dopamine connectivity 
frozen within the mols. We report here the x-ray crystal structure of 
four ergoline derivs. These are terguride hydrogen maleate, mesulergine 
hydrochloride, pergolide methanesulf onate, and 

dihydroergocriptine . Each of these compds. contains the ergot skeleton 
with various substituents that cause the compds. to have varying degrees 
of Pharmacol, activity. We will compare the activities as well as the 
structural characteristics of these compds. in an effort to correlate the 
structures with the dopaminergic activities. 
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The use of dopamine agonists in very elderly patients with 
Parkinson's disease. 

Shulman, Lisa M. ; Minagar, Alireza; Rabinstein, Alejandro; 
Weiner, William J., Dr. (correspondence) 

Department of Neurology, Univ. of Miami School of Medicine, 
Miami, FL, United States. 
Weiner, William J., Dr. (correspondence) 

Department of Neurology, Univ. of Miami School of Medicine, 
1501 N.W. 9 Avenue, Miami, FL 33136, United States. 
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Department of Neurology, University of Miami School of 
Med., 1051 N.W. 9 Avenue, Miami, FL 33136, United States. 
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LANGUAGE: English 
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ENTRY DATE: Entered STN: 10 Aug 2000 
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AB Background: Controversy exists regarding the use of dopamine receptor 
agonists in elderly patients with Parkinson's disease because of 
concern about a high rate of intolerable side effects. Methods: A 
retrospective chart review was used to examine our experience with 
dopamine agonst use in the very elderly by identifying patients in our 
Parkinson's disease database who were over the age of 80 years and 
who had received agonists. Sixty-nine patients were identified who had 
120 separate trials of agonist therapy. Successful treatment with the 
agonist was defined as maintenance of the agonist for a minimum of 6 
months. Results: The overall success rate among the very elderly for an 
agonist trial was 46%. Success rates for individual agonists were 15 of 
27 (56%) bromocriptine, 18 of 34 (53%) pergolide, 17 of 43 (40%) 
pramipexole, and 5 of 16 (31%) ropinirole. In successful trials with 
bromocriptine, the mean daily dose was 12.8 mg, mean duration of treatment 
was 40 months, and mean age at drug initiation was 82 years; for 
pergolide it was 1.8 mg, 32 months, and 83 years; for pramipexole 
2.7 mg, 14 months, and 83 years, and for ropinirole 10.6 mg, 11 months, 
and 83 years. Conclusion: This study demonstrated that therapeutic 
dosages of dopamine agonists were well tolerated by 46% of very elderly 
patients who received a trial of an agonist. These results indicate that 
dopamine receptor agonist therapeutic trials are warranted in selected 
very elderly patients. 
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DOCUMENT TYPE: Journal; General Review 

LANGUAGE: English 

AB A review with 93 refs. After several years of Parkinson's 

disease (PD) , most levodopa-treated patients begin to experience motor 
complications, ie, clin. fluctuations and dyskinesias. The motor 
fluctuations relate to the development of short-duration levodopa 
responses, or "wearing-of f " of the levodopa effect. This should probably 
be treated initially with levodopa adjustment. Subsequently, a dopamine 
agonist (typically pergolide, pramipexole, or ropinirole) or the 
COMT inhibitor entacapone may be added. The advantage of entacapone is an 
immediate response, whereas the disadvantage is a greater likelihood of 
exacerbating dyskinesias. Another COMT inhibitor, tolcapone, is also 
efficacious but is a second-line drug because of its potential for 
serious, albeit rare, hepatopathy. With each form of adjunctive therapy, 
further adjustment of levodopa dosage is often necessary. Both classes of 
adjunctive therapy may be concomitantly employed. However, with 
increasing polypharmacy, psychosis or orthostatic hypotension is an 
occasional problem. Dyskinesias are best treated with levodopa dose 
reduction, as tolerated. Amantadine may be added in select refractory cases. 
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ENTRY DATE: Entered STN: 10 Aug 2000 

Last Updated on STN: 10 Aug 2000 

AB Background: The cognitive effects of dopaminergic treatment in 

Parkinson's disease (PC) are still controversial. Objective: To 
evaluate, in previously untreated patients with PD, whether chronic 
dopaminergic stimulation produces significant cognitive changes; whether 
they are sustained beyond the period of a few months; and whether the 
cognitive status of two motor-comparable groups is differently affected by 
levodopa and pergolide. Design and Subjects: Parallel, 
randomized open study with blind neuropsychologic evaluation of 20 
consecutive de novo patients with PD before and 3, 6, 12, 18, and 24 
months after monotherapy with levodopa (n = 10) or pergolide (n 
= 10; 6-month monotherapy; pergolide + levodopa thereafter) . 
Results: Both treatments were associated with a significant improvement in 
motor scores and in tests assessing learning and long-term verbal and 
visual memory, visuospatial abilities, and various frontal tasks. While 
improvement in motor scores persisted, improvement in activities of daily 
living and in semantic fluency. Luria's rhythm and motor and long-term 
memory tests was not sustained at the 24-month examination. Further, 
performance on attentional, short-term memory, and the Stroop tests did 
not change over the course of the study. Conclusions: Both treatments 
were associated with incomplete but long-lasting (18 mos) improvement in 
many cognitive tasks which declined thereafter, suggesting that 
dopaminergic replacement is not enough to compensate for all cognitive 
deficits of PD. 
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English 
English 

Entered STN: 14 Dec 2000 
Last Updated on STN: 14 Dec 2000 
A patient with severe Parkinson's disease presented with 

increasing dyspnea, bilateral pleural effusion and peripheral edema that 
were refractory to diuretic therapy and were first misdiagnosed as signs 
of right-sided heart failure. Pergolide was the only culprit 
for this devastating condition and on its discontinuation all signs of 
fluid retention resolved. In this report, drug reactions to ergots and 
dopamine agonists are discussed. Copyright (C) 2000 S. Karger AG, Basel. 
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[Akathisia secondary to tolcapone. Report of a case] . 
Acatisia secundaria a tolcapone. Reporte de un case. 
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Entered STN: 13 Dec 2000 
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The purpose of this work is to report a case of tolcapone-induced 
akathisia. A 39-year-old woman with Parkinson's disease, 

Hohen-Yahr IV, Webster 18 points with 10 years within onset presented lack 
of clinical response to levodopa-carbidopa, pergolide, 

selegiline and trihexiphenidyl, showing freezing and wearing-off phenomena 
and choreic dyskinetic abnormal movements of the upper and lower 
extremities, during the six months previous to her evaluation. Her 
hepatic function was normal. Levodopa-carbidopa and selegiline were 
diminished to add tolcapone, as described elsewhere. During the first 
three weeks, the patient showed marked clinical improvement of previous 
complications and sustained improvement during 12.5 weeks. At the 13th 
week of tolcapone therapy the patient developed constant orofacial, trunk, 
and superior and lower limb involuntary movements associated to lack of 
stand still. Laboratory tests showed discrete elevation of 

oxaloacetic-glutamic transaminase, direct bilirrubin, indirect bilirrubin, 
and alkaline phosphatase. Electroencephalogram and CT scan were normal. 
Tolcapone therapy was finished, and levodopacarbidopa, pergolide 
and selegiline were diminished, procuring the disappearance of akathisia 



■ithi 



72 h. 
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[Dopaminergic agonists in idiopathic Parkinson's disease 
treatment] . 

Les agonistes dopaminergiques dans le traitement de la 
maladie de Parkinson. 

Supiot, F.; Sternon, J. (correspondence); Zegers de Beyl, 
D. 
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French 

English; French 
Entered STN: 1 Feb 2001 
Last Updated on STN: 1 Feb 2001 
After levodopa, dopaminergic agonists are the most powerful agents in 
idiopathic Parkinson's disease treatment. Used in monotherapy 
or rather in early combination with levodopa, they allow a dramatic 
reduction of long-term motor side effects of the latter: Onset and 
peak-dose dyskinesias, early morning dystonias. Their gastro-intestinal 
(nauseas) and moreover psychiatric (confusion and hallucinations) side 
effects limit their use, notably in geriatric populations. Superiority of 
so-called "second generation" agonists (ropinirole, pramipexole) on "first 
generation" agonists (bromocriptine, pergolide) remains to be 
proved . 
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Pharmacokinetic optimization of dopamine receptor 
agonist therapy for Parkinson's disease 
Contin, Manuela; Riva, Roberto; Albani, Fiorenzo; 
Baruzzi, Agostino 

Laboratory of Clinical Neuropharmacology, Institute of 
Neurology, University of Bologna, Bologna, Italy 
CNS Drugs (2000), 14(6), 439-455 
CODEN: CNDREF; ISSN: 1172-7047 
Adis International Ltd. 
Journal; General Review 
English 

A review with 147 refs. Dopamine receptor agonists were originally 

developed as adjunctive therapies to "smooth out" motor response 

fluctuations to levodopa in patients with advanced Parkinson's 

disease. However, they are now used in the early stages of the disease, 

in monotherapy or combination with low doses of levodopa, to delay the 

onset of levodopa therapy and its complications. Oral dopamine agonists 

currently available worldwide for Parkinson's disease include 

the older ergot derivs. bromocriptine and pergolide and the 

second generation non-ergoline compds . ropinirole and pramipexole. Other 

dopamine agonists that are used less frequently include cabergoline (a new 

ergoline drug, only recently released in some European countries as an 

antiparkinsonian drug) , lisuride (an ergot derivative) and piribedil 

(an older non-ergot compound) . Data on the pharmacokinetics of oral 

dopamine agonists, especially the older ergot derivs., are scarce and mostly 



refer to small groups of healthy young individuals. All these agents, 
with the exception of pramipexole, are subject to extensive enterohepatic 
first-pass metabolism Their bioavailability is low and shows high intra- and 

interindividual variability. The pharmacodynamic properties of dopamine 

agonists relevant to their anti-parkinsonian effect have not 

been clearly defined. As a result, an optimal dosage schedule for the 

treatment of Parkinson's disease is generally identified using 

highly individualized empirical assessment. This involves considerable 

time expenditure and creates difficulty for patients, who have to follow 

complex titration schedules. Dopamine agonists appear to have a low 

potential for pharmacokinetic interaction with levodopa. Few data have 

been reported on the effect of coadministration on the pharmacodynamics of 

levodopa. The available data indicate that pergolide and 

bromocriptine significantly increase the duration of the motor response to 
levodopa, while baseline motor effects and the magnitude of motor response 
are substantially unchanged. Cabergoline also significantly prolongs the 
motor response to a dose of levodopa in patients experiencing motor 
fluctuations, but baseline motor scores are also significantly improved, 
suggesting a long-lasting effect. S.c. apomorphine is currently the only 
non-oral formulation of a dopamine agonist available; it is used as add-on 
rescue therapy for patients who have advanced Parkinson's 
disease and a wide spectrum of complex motor, sensory, autonomic and 
cognitive "wearing-of f " phenomena not controlled by optimal oral 
dopaminergic therapy. Attempts to deliver apomorphine and other soluble 
dopamine agonists by more practical non-oral routes, such as intranasally 
or transdermally, have so far been of limited clin. utility or are 
currently still under investigation. 
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Pergolide-induced retroperitoneal fibrosis. 
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English 
English 

Entered STN: 24 Aug 2000 
Last Updated on STN: 24 Aug 2000 
Retroperitoneal fibrosis is a rare complication of pergolide 
therapy. This complication can be easily missed, so it is essential to 
have a high index of suspicion. We describe a case of well controlled 
Parkinson's disease who presented with shortness of breath and 
oedema. 
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Farmacologia, Institut de Recerca de L' Hospital de la Sant 
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Hospital de la Santa Creu i Sant Pau, Avgda, St. Antoni Ma 
Claret, 167, 08025, Barcelona, Spain 
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AB We studied the synergistic effects of pergolide and 

bromocriptine with caffeine on turning behavior in 6-OHDA denervated rats 
Both pergolide and bromocriptine were synergistic with caffeine, 
and prevented tolerance to caffeine-induced turning. When caffeine was 
removed, tolerance to bromocriptine effects was observed for 1 day only, 
while no tolerance was observed to pergolide. These results 
suggest that caffeine could be useful in the treatment of 
Parkinson's disease, preferentially as an adjuvant of mixed 
dopaminergic agonists like pergolide. 
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Dopamine agonists and analogues have an 
antiproliferative effect on CHO-Kl cells 
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studies have shown a reduced incidence of cancer in 
Parkinson's disease. Since nearly all parkinsonian 

patients with clin. impairment are treated with 

L-p-3 , 4-dihydroxyphenylalanine (L-DOPA) and dopamine (DA)ergic 
agonists, a possibility exists that these therapeutic agents can influenc 
the risk of cancer. The authors studied the antiproliferative effect of 
these therapeutic agents (and substances structurally correlated) on 
Chinese hamster ovary (CHO)-Kl cell growth. Among the compds . tested, 
apomorphine proved to be the most potent inhibitor of CHO-Kl cell growth, 
with an EC50 of 3.35±0.12 (xM. The apomorphine analogs, apocodeine 
and hydroxyethylnorapomorphine, were less active as inhibitors of CHO-Kl 
cell growth. The activity of DA, 6-hydroxydopamine (6-OHDA), 
phenylethylamine (PEA) , L-DOPA and bromocriptine as antiproliferative was 



one order of magnitude lower than that of apomorphine while 
pergolide was ineffective. To test whether or not the oxidative 
potential of these compds. was important for their antiproliferative 
effect, several antioxidants were assayed. Among them, glutathione (GSH) 
and dithiothreitol (DTT) were effective in reversing the antiproliferative 
effect of apomorphine, DA, 6-OHDA and PEA, conversely they did not work 
with bromocriptine. GSH and DTT are sulf hydryl-reducing agents; while 
their effect could explain the efficacy against apomorphine, DA and 
6-OHDA, it is difficult to understand vihy they should have any effect on 
PEA as this substance does not react with sulfhydryl groups. The 
oxidative potential as a mechanism of action was also questioned by the 
results obtained with dihydrorhodamine 123, a probe that changes its 
fluorescent emission wave when oxidized. None of the compds., with the 
exception of 6-OHDA, had any effect on the fluorescent emission wave of 
the probe at the maximal concns. used to inhibit CHO-Kl cell growth. At 
concns. five times higher, apomorphine and DA generated reactive oxygen 
species but PEA and bromocriptine did not. These data demonstrate that 
the antiproliferative effect of these compds. is not due to their 
oxidative potential, but another mechanism must be postulated. 
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Dopamine agonists treatment 
Experience with pergolide 
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ISSN: 1210-7859. 

CZECH MEDICAL SOCIETY, SOKOLSKA 31, PRAGUE 2 120 26, CZECH 
REPUBLIC. 
Article; Journal 

Czech 

32 

Entered STN: 2000 
Last Updated on STN: 2000 
*ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
Motor fluctuations and levodopa-induced dyskinesias are critical 
manifestations of advanced Parkinson's disease. Dopamine 
agonist drugs have been suggested as treatment for these complications. 
We report our first experience with pergolide (Permax(R)). The 
treatment was introduced in 75 patients with Parkinson's 
disease, in Hoehn & Yahr stages 1 to 4, mean age 57, and mean disease 
duration 9 years. 71 from 75 patients were treated with levodopa for 6 
years on average, most of them suffering from motor fluctuations and 
dyskinesias. In four patients with early disease, pergolide was 
used as their first dopaminergic treatment. Pergolide was 

introduced in a progressive dosage up to a fully effective dose (mean, 2.3 
mg daily) . In retrospective evaluation, motor status and functional 
abilities improved in 66 of 75 patients (88 %) . The mean levodopa dose 
decreased from 877 to 805 mg daily (by 8 %) . Adverse side effects of 
pergolide were recorded in 36 (48 %) patients, typically 

transitory dizziness, nausea, or deterioration of dyskinesias. In 7 cases 



(8 %) pergolide had to be discontinnued, mostly because of 

nausea, dizziness, or anxiety. The treatment was successful in all four 

patients to whom pergolide was given in monotherapy. A 

prospective evaluation was performed in a sub-group of 23 patients. After 
3 months, mean UPDRS (Unified Parkinson's Disease Rating Scale) 
scores decreased significantly: motor score in the "on" state, from 18.7 
to 7.7 points (p < 0.0001), activities of daily living score, from 8.8 to 
4.9 (p < 0.0001) and motor complications score, from 4.0 to 2.2 (p < 
0.001). According to the patients' diaries, the daily duration of 
deteriorated locomotion decreased by 53 %, from 6.6 to 3.1 hours. In 
conclusion, our experience demonstrates pergolide as highly 
efficient treatment in combination with levodopa in advanced 
Parkinson's disease. Pergolide significantly improves 

the patients' motor status and their ability for daily living activities, 
and decreases motor fluctuations. In some patients, adverse side-effects 
appeares which are mostly transient and do not require discontinuation of 
treatment . 
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AB To compare the efficacy and tolerability of three dopamine agonists- 
pergolide (PRG) , pramipexole (PRX) , and ropinirole (ROP)-and two 
catechol-O-methyltranf erase (COMT) inhibitors-tolcapone (TOL) and 
entacapone (ENT)-as add-on therapies to levodopa (L-Dopa) in 
Parkinson's disease, we analyzed randomized, double-blind, 
placebo-controlled, multicenter studies. To our knowledge, they had not 
yet been evaluated in comparison with each other. Statistical analyses 
used odds ratios, numbers needed to harm, and Fisher's inverse chi2 
method. Seven studies meeting the inclusion criteria included treatment 
of 1,756 patients. The common efficacy measures were the reduction of 
L-Dopa dose and "off" duration. The reported reduction in L-Dopa dose was 
significant for all drugs in relation to placebo, but was most significant 
for PRX and ENT (p < 0.0001). The most significant reduction in "off" 
duration was with PRG, PRX, and ENT (p < 0.001). The common tolerability 
measures were the percentage of patients withdrawn because of side 
effects, because of any reason, and because of the development of 
dyskinesias. Ropinirole, PRX, and ENT caused fewer withdrawals related to 
side effects. Pergolide was better than other analyzed drugs 
concerning withdrawals for any reason. All drugs caused more dyskinesias 
than placebo (p < 0.0001), with overlapping confidence intervals, except 
for TOL 600 mg, which caused more dyskinesias than dopamine agonists and 
ENT. Pramipexole and ENT had the best efficacy and tolerability profile 
in this analysis. 
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Pergolide versus bromocriptine for levodopa-induced motor 
complications in Parkinson's disease. 
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Last Updated on STN: 14 Jul 2000 
Entered Medline: 6 Jul 2000 
OBJECTIVES: To compare the efficacy and safety of adjunct 
pergolide therapy versus bromocriptine in patients with 
Parkinson's disease, already established on levodopa and suffering 
the long-term complications of therapy. SEARCH STRATEGY: Electronic 
searches of MEDLINE, EMBASE and the Cochrane Controlled Trials Register. 
Handsearching of the neurology literature as part of the Cochrane Movement 
Disorders Group's strategy. Examination of the reference lists of 
identified studies and other reviews. Contact with Eli Lilly Company and 
Sandoz Limited. SELECTION CRITERIA: Randomised controlled trials of 
pergolide versus bromocriptine in patients with a clinical 
diagnosis of idiopathic Parkinson's disease and long-term 

complications of levodopa therapy. DATA COLLECTION AND ANALYSIS: Data was 
abstracted independently by each author and differences settled by 
discussion. MAIN RESULTS: Three short-term trials fulfilled the inclusion 
criteria for the review. Pergolide was superior to 

bromocriptine regarding UPDRS and NYPDS motor and NYPDS ADL scores in two 
trials. More patients recorded a 'marked' or 'moderate improvement' in 
clinician's global impression score with pergolide than 

bromocriptine in two studies. Insufficient evidence on fluctuations and 
dyskinesia was available to draw any conclusions. No significant 
differences between the agonists were seen in levodopa dose reduction, 
drop outs or adverse events. REVIEWER'S CONCLUSIONS: Although 

pergolide is superior to bromocriptine in reducing motor 

impairments and disability, no firm conclusions regarding levodopa-induced 
motor complications can be reached. Levodopa dose reduction, adverse 
events and withdrawals from treatment are similar for the two agonists. 
The small advantage of pergolide in efficacy does not take into 
account its additional cost compared with bromocriptine. 



L9 ANSWER 83 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



PUB. COUNTRY: 
DOCUMENT TYPE: 



DUPLICATE 62 



331 MEDLINE on STN 

2000257784 MEDLINE 
PubMed ID: 10796704 

Pergolide for levodopa-induced complications in Parkinson' 
disease . 

Clarke C E; Speller J M 

Department of Neurology, City Hospital NHS Trust, Dudley 
Road, Birmingham, West Midlands, United Kingdom, B18 7QH.. 
c . e . clarke@bham.ac.uk 

Cochrane database of systematic reviews (Online) , 

(2000) No. 2, pp. CD000235. Ref: 1 

Journal code: 100909747. E-ISSN: 1469-493X. 

ENGLAND: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 



General Review; (REVIEW) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200007 

ENTRY DATE: Entered STN: 14 Jul 2000 

Last Updated on STN: 14 Jul 2000 
Entered Medline: 6 Jul 2000 

AB OBJECTIVES: To compare the efficacy and safety of adjunct 
pergolide therapy versus placebo in patients with 
Parkinson's disease suffering from the complications of levodopa 
therapy. SEARCH STRATEGY: Electronic searches of MEDLINE, EMBASE and the 
Cochrane Controlled Trials Register. Handsearching of the neurology 
literature as part of the Cochrane Movement Disorders Group's strategy. 
Examination of the reference lists of identified studies and other 
reviews. Contact with Eli Lilly and Company Limited. SELECTION CRITERIA: 
Randomised controlled trials of pergolide versus placebo in 
patients with a clinical diagnosis of idiopathic Parkinson's 
disease and long-term complications of levodopa therapy. DATA COLLECTION 
AND ANALYSIS: Data was abstracted independently by each author and 
differences settled by discussion. The outcome measures used included 
Parkinson's disease rating scales, levodopa dosage, 'off time 
measurements and the frequency of drop outs and adverse events. MAIN 
RESULTS: A large number of small RCTs were identified, but these were part 
of a large multicentre trial which was eventually published in full. The 
final publication was used as the only subject for this review. The time 
patients spent 'off was reduced by 1.8 hours with pergolide 
compared with 0.2 hours with placebo (p < 0.001). Dyskinesia developed or 
deteriorated in 62% of pergolide-treated compared with 25% 

placebo-treated patients (p < 0. 05). The excess in dyskinesia prevalence 

and severity resolved by the end of the study with levodopa reduction. 

Levodopa dose was reduced more in those receiving pergolide (235 

mg V 51 mg; p < 0. 001). Pergolide produced significant 

improvement in Hoehn and Yahr stage (p < 0.05) and both the motor and 

activities of daily living parts of a modified Columbia rating scale (both 

p < 0.001). Significantly more patients suffered nausea (24% v 13%; p < 

0.001) and hallucinations (14% v 3%; p < 0.01) on pergolide. No 

difference was found in the numbers remaining on treatment at the end of 

the study (pergolide 84% v placebo 82%) but withdrawals due to 

adverse events were greater in those taking pergolide (10% v 

4%). REVIEWER'S CONCLUSIONS: Based on this single large multicentre 

study, pergolide reduces 'off time and improves impairment and 

disability due to Parkinson's disease whilst allowing a 

reduction in levodopa dose. This is at the expense of dopaminergic 

adverse events. Further trials are required to compare pergolide 

with the newer dopamine agonists. 
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AB Hydroxyl free radical production seems to play an important role in the 
pathogenesis of Parkinson's disease. In the present study, we 
investigated the dopamine agonists pramipexole and pergolide as 
well as the nitrone compound S-PBN (N-tert-butyl- 

alpha- (2-sulfophenyl) nitrone) to reduce hydroxyl radical formation. 
Microdialysis experiments were carried out in non-anaesthetized Wistar 
rats. Salicylate was incorporated into the perfusion fluid to measure 
indirectly hydroxyl radicals indicated by 2 , 3-dihydroxybenzoic acid 
(2,3-DHBA). Local perfusion with 0.2 or 2 nmol/2 mul/min 
6-hydroxydopamine (6-OHDA) via the microdialysis probe significantly 
increased 2,3-DHBA levels 14-fold and 47-fold, respectively. Systemic 
application of either pergolide (0.05 mg/kg) or pramipexole (1 
mg/kg) failed to significantly reduce 6-OHDA-induced hydroxyl radical 
production. In contrast, a 40 min pretreatment with pramipexole (2 and 10 
nmol/2 mul/min via the probe) before onset of 6-OHDA perfusion, 
significantly attenuated 2,3-DHBA levels compared with vehicle controls. 
S-PBN pretreatment (2 nmol/2 mul/min) was not effective to reduce 2,3-DHBA 
levels. In conclusion, pramipexole was able to reduce hydroxyl radical 
levels induced by 6-OHDA in vivo after local application. This property 
of pramipexole may be beneficial under conditions of enhanced hydroxyl 
radical formation in parkinsonian brains and may add to its well 
known dopamine D2-like receptor agonistic effects. 
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AB We wanted to compare clinical neurological and antisaccadic behavior 
before and after addition of a dopamine agonist to the usual 
antiparkinsonian drugs in advanced Parkinson's disease. 
Parkinson's patients in stage 3 and 4 of Hoehn and Yahr not yet 
taking a dopamine agonist were selected. In 20 patients, the treating 
neurologist decided to add pergolide. The dose of 
pergolide was adjusted by the treating neurologist according to 
clinical response. Antisaccades were studied by infrared oculography 
before and after addition of pergolide. Antisaccades are 
voluntary saccades in the opposite direction of an unanticipated visual 
target. The patients made more errors, i.e. they glanced to the target or 
they made no eye movement at all. In contradistinction to the global 
neurological improvement and the better motor scores, antisaccadic 
disturbances did not improve significantly with pergolide, 
except in younger patients. These findings suggest that antisaccadic 
alterations in patients with advanced Parkinson's disease could 



be multif aceted. Not only depletion of dopamine, but also 
non-dopaminergic dysfunctions could contribute. Cortical frontal lesions 
must also be taken into account. 
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Entered STN: 19 Apr 2001 
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Levodapa is the cornerstone of therapy for Parkinson's disease, 
and bromocriptine is the reference drug for patients who develop motor 
complications on levedopa. Pergolide, a dopamine agonist, is 
now marketed in France for the treatment of motor complications associated 
with levodopa therapy. Four trials comparing pergolide with 
bromocriptine have been published. The methodological quality of these 
trials varies, and their published reports often lack details. Taken 
together, these trials fail to demonstrate that pergolide 
provides a tangible clinical advantage over bromocriptine. 
Pergolide has not been compared with other dopamine agonists in 
double-blind trials. Pergolide has the same safety profile as 
other dopamine agonists. 
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An overview of clinical studies on the use of pergolide 

(Celance) for Parkinson disease and comparison of 
pergolide to other antiparkinson agents such as levodopa 
and bromocriptine is presented; data on neurological and GI adverse 
effects and drug interactions are presented. 
B. V. Borders-Hemphill 
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There have been many attempts to discover neuroprotective drugs for the 
treatment of Parkinson's disease (PD) . Many of these compounds 
either do not cross the blood brain barrier or are not very effective in 
the 6-hydroxydopamine or MPTP (N-methyl-4-phenyl-l , 2 , 3 , 6- 
terahydropyridine) models of PD. We have examined several compounds 
including dopamine receptor agonist bromocritine, lisuride, 
pergolide and R-apomorphine for their neuroprotective action 
against the above neurotoxins in PC12 and dopamine neuroblastoma cell 
lines in culture and in vivo. R-apomorphine exhibited relatively potent 
neuroprotective action in vitro, cell culture and in vivo as a radical 
scavenger and iron chelator, because of its catechol structure. The 
recent clinical trials with apomorphine, where parkinsonian 
subjects can be weaned off L-dopa would suggest that this drug either 
exerts a neuroprotective action or that continuous sustained stimulation 
of dopamine receptor may be responsible for its unusual pharmacological 
activity. Apomorphine has a far more broad neuroprotective activity in 
the various models as compared with 1-selegiline and may therefore be an 
ideal drug to study neuroprotection in parkinsonian subjects 
with the use of PET or SPECT. 
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A review with 30 refs. There have been many attempts to discover 

neuroprotective drugs for the treatment of Parkinson's disease 

(PD) . Many of these compds . either do not cross the blood brain barrier 

or are not very effective in the 6-hydroxydopamine or MPTP 

(N-methyl-4-phenyl-l , 2 , 3 , 6-tetrahydropyridine) models of PD. We have 

examined several compds. including dopamine receptor agonist bromocriptine, 

lisuride, pergolide and R-apomorphine for their neuroprotective 

action against the above neurotoxins in PC12 and dopamine neuroblastoma 

cell lines in culture and in vivo. R-apomorphine exhibited relatively 

potent neuroprotective action in vitro, cell culture and in vivo as a 

radical scavenger and iron chelator, because of its catechol structure. 
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The recent clin. trials with apomorphine, where parkinsonian 
subjects can be weaned off L-dopa would suggest that this drug either 
exerts a neuroprotective action or that continuous sustained stimulation 
of dopamine receptor may be responsible for its unusual Pharmacol, 
activity. Apomorphine has a far more broad neuroprotective activity in 
the various models as compared with 1-selegiline and may therefore be an 
ideal drug to study neuroprotection in parkinsonian subjects 
with the use of PET or SPECT. 
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AB A review with 44 refs. In recent years, the treatment of 

Parkinson's disease has undergone an immense amount of research, 

resulting in the development of multiple new medications. This has 

largely been fuelled by dissatisfaction over the development of motor 

complications secondary to long term levodopa therapy. Different 

treatment approaches are applied depending on the stage of 

Parkinson's disease. In early and mild Parkinson's 

disease, selegiline offers a limited symptomatic effect. Its 

neuroprotective effect, although at present theor . , has questionable clin. 

relevance. Increased mortality associated with selegiline has been reported, 

although a meta-anal. of 5 different trials did not support this finding. 

The newer, non-ergoline dopamine agonists, pramipexole and ropinirole, 

have undergone extensive studies to evaluate their efficacy as monotherapy 

in early Parkinson's disease. These newer agonists are ideal 

initial symptomatic medications, primarily because they delay the onset of 

levodopa-induced motor fluctuations. Efficacy of the newer dopamine 

agonists in advanced disease seems to be comparable to that of the older 

agents, bromocriptine and pergolide. Adverse effects can be 

reduced by starting the medication at a very low dose and then slowly 

titrating upward. Catechol-O-Me transferase (COMT) inhibitors are 

indicated for the treatment of motor fluctuations in advanced disease, 

particularly the "wearing-of f " phenomenon. Tolcapone, a peripheral and 

central COMT inhibitor, appears to be quite effective, producing a 47% 

reduction in "off" time. Unfortunately, 3 deaths have been observed, which are 

presumably secondary to tolcapone therapy. The drug has been withdrawn in 

many countries, and liver enzyme testing is mandatory in the US. 

Entacapone, a purely peripheral COMT inhibitor with a lower potency than 

tolcapone, has also proved to be effective and has not been associated with 

liver damage, obviating the need for testing. 
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AB Levodopa combined with a peripheral dopa-decarboxylase inhibitor (DCI) has 
been considered the therapy of choice for Parkinson's disease 
(PD) . Levodopa is nearly always effective, but has a high incidence of 
adverse effects with long term use, including response fluctuations 
(on/off phenomena) and dyskinesias. Dopaminergic agonists, acting 
directly at the receptor level, would be able to decrease the incidence of 
these motor complications. In progressive neurodegenerative diseases, 
such as PD, modification of the rate of disease progression (often 
referred to as neuroprotection) is currently a highly debated topic. 
Increased oxidative stress is thought to be involved in nigral cell death, 
that is characteristic of PD. This oxidative stress may be further 
exacerbated by levodopa therapy. These mechanisms have been proven in 
vitro and animal models, but it's relevance in humans remains speculative. 
Based on the considerations above, the emerging therapeutic strategies for 
PD advocate early use of dopamine agonists in the treatment of PD. A 
number of recent well-controlled studies have proven the efficacy of 
dopamine agonists used as monotherapy. Moreover, as predicted by animal 
studies, on the long term, dopaminergic agonists induce significantly less 
motor complications than levodopa. In the last 2 years, three new 
dopamine agonists have been launched, including ropinirole, pramipexole 
and cabergoline. These new agonists have been added, as therapeutical 
options to well-established drugs, like pergolide, bromocriptine 
or talipexole. The recently launched compounds have proven efficacy in 
monotherapy and as adjunctive therapy to levodopa. Unfortunately, only a 
very limited amount of comparative data among the different agonists is 
available. Pergolide has proven to be a superior drug to 

bromocriptine as adjunctive therapy to levodopa in a significant number of 
studies and is considered the gold standard dopamine agonist. 
Nevertheless, none of the recently launched compounds has compared itself 
against pergolide. A comparison of monotherapy trials is 
difficult, because of differences in design and populations. In a 
recently completed trial pergolide was statistically 

significantly better than placebo in all the efficacy parameters tested, 
with 57% of pergolide treated patients improving over 30% in the 
motor section of the UPDRS, as compared to 17% in the placebo arm. 
Interestingly, these results were obtained in the absence of any other 
antiparkinsonian drug during the trial. Recent monotherapy trials 



done with ropinirole and pramipexole achieved also significant 
improvements as monotherapy, but in these cases selegeline, a drug that 
causes a symptomatic improvement in PD, was allowed as co-medications 
during the trial. Not all trials used the same efficacy measures, i.e. 
monotherapy trials with pergolide and ropinirole used a 

'responder' based analysis (responder were all patients that improved 30% 
or more on the motor section of UPDRS), as well as a baseline to endpoint 
improvement in motor scores. Pramipexole monotherapy trials used only the 
latter approach, which is clinically less powerful than a responder 
analysis. Even with the difficulties mentioned above, all the recent 
trials with dopamine agonists have proven that these drugs are a useful 
symptomatic long term treatment for PD with or without levodopa and that 
the early use of dopamine agonists reduces the incidence of motor 
complications as compared to levodopa. (C) 2000 Elsevier Science Ltd. 
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AB There are many reasons for patients with idiopathic Parkinson's 

disease to develop sleep disorders and subsequent daytime sleepiness. 
Important causes are reduction of total sleep duration and sleep 
efficiency, and an increase in respiratory and motor arousals. This 
daytime sleepiness at first glance seems different from the "sleep 
attacks" which caused motot vehicle mishaps reported recently in persons 
taking pramipexole and ropinirole. There is, however, only little 
evidence that we deal with a new phenomenon in a new clinical situation, 
i. e. cataplexy-like attacks after high doses of new non-ergot 
dopamine-agonists . Until now there is no single case of a proven 
cataplexy on one hand, and older dopamine agonists like pergolide 
as well as L-Dopa + carbidopa have been reported to induce sudden onsets 
of sleep, too. 
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AB Long-term treatment studies with any antiparkinsonian drug are 

rather limited. Especially, double-blind, randomized and multi-center 



studies do not exist except for some rare exceptions. Nonetheless, such 
studies are mandatory to prove certain therapy regimens. This overview 
reports on the comparison between dopamine agonists and levodopa. There 
are open studies comparing bromocriptine, lisuride, pergolide 
with levodopa which demonstrate that the use of dopamine agonists in 
monotherapy or combination with levodopa decreases the percentage of 
patients who develop dyskinesias compared to levodopa only. A long-term 
study was performed with cabergoline (3 years) vjhich was extended in an 
open trial for another 2 years and which underlined the above mentioned 
observation. In a very recent study, ropinirole was compared with 
levodopa. This double-blind study spans 5 years and shows that about 3 0 % 
of patients were able to stay for 5 years on ropinirole monotherapy, that 
withdrawal rate was not higher in the dopamine agonist group and that the 
side effects were similar in the levodopa and the ropinirole group. The 
major finding of this study was a very low dyskinesia rate when treating 
patients with ropinirol alone. Thus, this study underlines our therapy 
concept which advocates the early use of dopamine agonists in IPS. 
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Clinical pharmacology of dopamine agonists 
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Floyd Curl Dr., San Antonio, TX 78 
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17S-25S, 43S-46S. 57 Refs. 
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English 

Entered STN: 16 Nov 2001 
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A review of the use of dopamine agonists, including bromocriptine, 
cabergoline, pergolide, apomorphine, pramipexole, and 
ropinirole, in the treatment of Parkinson's disease is 
presented, and dopamine receptors, the role of dopamine agonists in 
Parkinson's disease, the pharmacokinetics, neuroendocrine effects, 
adverse effects, and drug interactions of these agents, and the clinical 
efficacy of pramipexole, ropinirole, and cabergoline are considered. This 
article is one in a series of 5 that together qualify for 2 hours U.S. CE 
credit by the ACPE. 
Ramune T. Dailide 
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AB This paper reviews the preclinical study of the novel dopamine agonist 
pramipexole and its use in early Parkinson's disease (PD) . 
Emphasis will be given to those properties distinguishing this drug from 
other dopamine agonists, the relevance of the preclinical data to clinical 
trial results in early PD, and the putative neuroprotective properties of 
the compound. The conventional dopamine agonists are ergot-derived 
compounds that are most widely used as adjunctive therapies in advancing 
Parkinson's disease (PD) . Examples of conventional agonists are 
bromocriptine and pergolide. Pramipexole is an 

aminobenzothiazole compound, recently introduced for the treatment of both 
early and advanced PD. Its nonergot structure may reduce the risk of 
side-effects, considered unique to ergot drugs, such as membranous 
fibrosis. Pramipexole is a full dopamine agonist with high selectivity 
for the 02 dopamine receptor family. This family includes the 02, 03 and 
04 receptor subtypes. Pramipexole has a 5- to 7-fold greater affinity for 
the D3 receptor subtype with lower affinities for the D2 and D4 receptor 
subtypes. The drug has only minimal alpha2-adrenoceptor activity and 
virtually no other receptor agonism or antagonism. The optimal dopamine 
receptor activation for the safe and effective treatment of PO is not 
known. Findings in animal models and clinical studies indicate that 
activation of the postsynaptic 02 receptor subtype provides the most 
robust symptomatic improvement in PO. Given its pharmacological profile, 
it is not surprising that pramipexole was found to be effective in 
ameliorating parkinsonian signs in animal models. This 

therapeutic effect has been confirmed in clinical trials in both early and 
advanced PD. In early disease, it provides a clear reduction in the chief 
motor manifestations of PD and improved activities of daily living. 
Perhaps most striking is the large number of clinical trial patients who 
have remained on pramipexole monotherapy for many months. The majority of 
these subjects have been maintained on pramipexole for an excess of 24 
months without requiring additional symptomatic treatment with levodopa. 
This is in contrast to the general clinical experience with older 
conventional agonists. Pramipexole also has a favourable pharmacokinetic 
profile. It is rapidly absorbed with peak levels appearing in the 
bloodstream within 2 h of oral dosing. It has a high absolute 
bioavailability of > 90% and can be administered without regard to meals. 
It has no significant effects on other antiparkinson drugs such 
as levodopa or selegiline. Its excretion is primarily renal and, thus, 
has little or no impact on hepatic cytochrome P450 enzymes or other 
related metabolic pathways. Pramipexole has also been theorized to have 
' neuroprotectant ' properties. Oxyradical generation is posited as a cause 
or accelerant of brain nigral cell death in PO. Pramipexole stimulates 
brain dopamine autoreceptors and reduces dopamine synthesis and turnover 
which may minimize oxidative stress due to dopamine metabolism. 
Furthermore, the compound has a low oxidation potential that may serve as 
an oxyradical scavenger in the PD brain. In summary, pramipexole is a new 
antiparkinson medication found to have unique dopamine agonist 
characteristics and putative neuroprotective properties. 
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AB There are many reasons for patients with idiopathic Parkinson's 

disease to develop sleep disorders and subsequent daytime sleepiness. 
Important causes are reduction of total sleep duration and sleep 
efficiency, and an increase in respiratory and motor arousals. This 
daytime sleepiness at first glance seems different from the "sleep 
attacks" which caused motot vehicle mishaps reported recently in persons 
taking pramipexole and ropinirole. There is, however, only little 
evidence that we deal with a new phenomenon in a new clinical situation, 
i. e. cataplexy-like attacks after high doses of new non-ergot 
dopamine-agonists . Until now there is no single case of a proven 
cataplexy on one hand, and older dopamine agonists like pergolide 
as well as L-Dopa + carbidopa have been reported to induce sudden onsets 
of sleep, too. 
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AB Long-term treatment studies with any antiparkinsonian drug are 

rather limited. Especially, double-blind, randomized and multicenter 
studies do not exist except for some rare exceptions. Nonetheless, such 
studies are mandatory to prove certain therapy regimens. This overview 
reports on the comparison between dopamine agonists and levodopa. There 
are open studies comparing bromocriptine, lisuride, pergolide 
with levodopa which demonstrate that the use of dopamine agonists in 
monotherapy or combination with levodopa decreases the percentage of 
patients who develop dyskinesias compared to levodopa only. A long-term 
study was performed with cabergoline (3 years) which was extended in an 
open trial for another 2 years and which underlined the above mentioned 
observation. In a very recent study, ropinirole was compared with 
levodopa. This double-blind study spans 5 years and shows that about 30% 
of patients were able to stay for 5 years on ropinirole monotherapy, that 
withdrawal rate was not higher in the dopamine agonist group and that the 
side effects were similar in the levodopa and the ropinirole group. The 
major finding of this study was a very low dyskinesia rate when treating 
patients with ropinirol alone. Thus, this study underlines our therapy 
concept which advocates the early use of dopamine agonists in IPS. 
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AB Pergolide is a dopaminergic agonist used to treat 

Parkinson's disease but is associated with the development of 
retroperitoneal fibrosis (RPF) . Newer nonergot agents (pramipexole, 
ropinirole) may not carry this same risk. A patient with a history of 
pergolide-induced RPF was treated successfully with ropinirole for 
1 yr without complications. 
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The case of an 83-yr-old woman with Parkinson's disease and a 
history of retroperitoneal fibrosis caused by 3 mg/day pergolide 
who was successfully treated with 1.5 mg/day ropinirole without 
complications is described. 
Ellen Katz Neumann 
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patient with Parkinson's disease 
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AB The case of a 50-yr-old man with Parkinson's disease who 

developed vitiligo associated with 300 mg/day tolcapone and 375 mg/day 

levodopa is described. Concomitant therapy included carbidopa and 

pergolide. The vitiligo started 1 v/k after tolcapone was added to 

the regimen. Due to worsening of the condition, bilateral pallidotomy was 

performed; however, drug therapy was continued. In the months following 

pallidotomy, his skin lesions continued to enlarge. 

Ellen Katz Neumann 
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AB Background: New dopamine agonists are available, but no study has examined 
safe and effective ways to switch from one agonist to another. Objective: 
To compare rapid- versus slow-titration schedules for starting a new 
dopamine agonist in patients already on chronic agonist therapy for 
Parkinson's disease. Methods: Sixteen patients on stable 
carbidopa/levodopa and a dopamine agonist (bromocriptine or 
pergolide) switched to pramipexole using a conversion calculation 
of 1:1 for pergolide dose and 10:1 for bromocriptine dose. 

Patients were randomized to two titration schedules-either slow titration, 
following the package insert and taking up to 8 weeks to reach their 
equivalent dosage (8 patients), or rapid titration, receiving the full 
converted dose the day after stopping the former agonist (8 patients) with 
subsequent weekly dose adjustments. Using a blinded observer, the primary 
outcome variable was the time required to a Unified Parkinson's 
Disease Rating Scale (UPDRS) motor score superior to baseline without 
increased adverse effects. Results: Both groups showed equivalent and 
statistically significant improvement after switching to the new agonist. 
The mean time to reach a UPDRS score that was superior to baseline without 
increased adverse effects was significantly shorter in the rapid-titration 
group (mean 2.1 weeks versus 5.3 weeks). Furthermore, with slow titration 
two patients experienced enhanced parkinsonian serious adverse 
effects requiring hospitalization (two falls with fractures) . Conclusion: 
The switchover from one agonist to another can be safely and successfully 
accomplished with a rapid titration based on an equivalency dose 
calculation . 
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Single-photon emission computed tomography (SPECT) imaging with the 
dopamine transporter ligand, [(123)1] p-CIT 

(2p-carboxymethoxy-3p- [4-iodophenyl] tropane), has been proposed 

as a means of measuring Parkinson's disease (PD) progression. 

To be useful in this role, however, [(123)1] p-CIT imaging should not 

be influenced by the medications used to treat PD, including the dopamine 

agonist drugs such as pergolide. We assessed the effect of 

adjunctive pergolide administration on [(123)1] p-CIT 

uptake in 12 patients with PD, who were being treated with levodopa, 

initiating pergolide therapy for motor fluctuations. Patients 

underwent [(123)1] p-CIT imaging at baseline, subsequently while on 

pergolide therapy (6 weeks), and again 4 weeks after 

pergolide wash-out. Uptake in the striatum was averaged for the 

two sides and expressed as (striatum - occipital ) /occipital , with similar 

calculations for putamen and caudate. Consistent with PD, the patients' 

mean striatal and putamen uptake ratios at baseline were significantly 

less (p < 0.001) than the mean values from 26 normal control subjects of 

similar age. During pergolide treatment, the striatal and 

putamen [(123)1] p-CIT uptake ratios were each statistically similar 

to baseline, although there was a slight trend toward an increased 

striatal value (8% higher on pergolide; p = 0.105). Caudate 

[(123)1] p-CIT uptake was 11% higher on pergolide therapy 

(nominal p = 0.042, but not significant when adjusted for multiple 

comparisons: p = 0.126). After pergolide washout, the striatal, 

putamen, and caudate uptake ratios did not differ from baseline. 

Therefore, we found that pergolide therapy did not significantly 

affect [(123)1] p-CIT SPECT imaging but we cannot exclude a small 

influence. 
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Parkinson's disease (n = 68) s'rfitched from 
bromocriptine to ropinirole overnight (dose 
equivalence ratios - 1:6 and 10:6, respectively). The activities of daily 
living score for the Unified Parkinson's Disease Rating Scale 
(UPDRS) was significantly improved 4 weeks after the 

bromocriptine-ropinirole switch. All other UPDRS scores, including that 
for the side-effect component, were not significantly different after 
either switch. Overnight switching may be a safe therapeutic approach 
that may reduce hospitalisation and related socio-economic costs. 
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English 
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Entered STN: 18 Nov 1999 
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The occurrence of side effects with lone-term levodopa therapy, such as 
fluctuations in motor performance or abnormal movements, led to a search 
for new antiparkinsonian drugs. Dopamine agonists include ergot 
derivatives such as bromocriptine, lisuride, pergolide, and 
cabergoline and other agents which do not possess the ergot structure such 
as pramipexole and ropinirole. They all are powerful stimulators of the 
D2 dopamine receptor which probably underlies their therapeutic effects. 
The clinical consequences of their binding to other dopamine receptor 
subtypes (Dl or D3 ) remains unknown. They are usually prescribed in 
combination with levodopa when late side effects begin to occur. This 
review summarizes the available pharmacologic and clinical data to support 
the early use of dopamine agonists in Parkinson's disease. 
Several strategies can be used, such as monotherapy or 'early' or 'late' 
combination with levodopa. Results of recent well-performed, modern 
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clinical trials show that early use of the new dopamine agonists is able 
to effectively control the clinical symptoms for more than 3 years thereby 
offering the possibility of delaying the occurrence of levodopa-induced 
late motor side effects. 
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Ferrari, E . ; Lamberti, P.; Piccoli, F . ; Rizza, L . ; 
Rasi, F.; Saquegna, T . ; Scarpino, 0.; Guidi, M. ; 
Tonali, P.; Albanese, A.; Quattrone, A.; Zappia, M. ; 
Filla, A.; Pellecchia, M. T.; Calzetti, S . ; Negrotti, 
A.; Molina, J. A.; Martinez-Martin, P.; Balseiro, J.; 
Pascual, B.; Steiger, M. ; Lledo, A.; Quail, D.; 
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The Pergolide Monotherapy Study Group, Department of 
Neurological Sciences, University of Napoli, Naples, 
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Neurology (1999), 53(3), 573-579 
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Lippincott Williams & Wilkins 
Journal 
English 

The efficacy and tolerability of pergolide in patients with 
idiopathic Parkinson's disease (PD) were evaluated in a 
multicenter, double-blind, randomized, parallel-group, 3-mo trial vs. 
placebo. By the end of the study, the mean dose of pergolide 
was 2.06 mg/day. Six patients in the pergolide group vs. 2 
patients in the placebo group discontinued the study because of treatment 
emergent side effects. The good clin. responses suggest that 
pergolide monotherapy may be an effective and well-tolerated 
Ist-line treatment in patients with early-stage PD. 
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A review with 59 refs. The dopamine agonist cabergoline has been most 
widely studied as an adjuvant to levodopa/carbidopa therapy in patients 
with advanced Parkinson's disease experiencing response 

fluctuations ( "wearing-of f " and "on-off" phenomena) to long term levodopa 
therapy. Significant improvements in Unified Parkinson's 
Disease Rating Scale (UPDRS) scores for motor function and activities of 
daily living were observed with cabergoline in a placebo-controlled study ii 



this patient group. In addition, cabergoline significantly reduced "off" 

time compared with placebo after 12 and 24 wk' therapy. The requirement 

for levodopa to control symptoms of Parkinson's disease is 

reduced in patients given adjuvant cabergoline; however, the duration of 

this effect remains unclear. To date, adjuvant cabergoline has been shown 

to control the symptoms of advanced Parkinson's disease for 

periods of up to 5 yr in noncomparat ive studies. Limited data indicate 

that cabergoline is at least as effective as bromocriptine in this patient 

group, but is more effective than pergolide in controlling 

certain disabilities associated with long term levodopa therapy (specifically 
nocturnal disabilities and motor function during the "off" period) . In 
patients with early Parkinson's disease, de novo therapy with 
cabergoline was associated with a significantly lower risk of developing 
motor complications after 5 yr than de novo levodopa/carbidopa therapy in 
a single trial. The incidence of motor complications (>1) in 
patients randomized to receive cabergoline ( llevodopa/carbidopa as 
required) was 22.3 vs. 33.7% in patients given only levodopa/carbidopa (p 
< 0.05). After 5 yr, 64% of cabergoline recipients required addnl. 
levodopa/carbidopa; however, the dosage was significantly lower than that 
given to patients receiving only levodopa/carbidopa. UPDRS motor function 
scores were better in the levodopa/carbidopa group. The tolerability 
profile of cabergoline appears typical of a dopamine agonist. CNS 
disturbances (including visual hallucinations, confusion, 
dizziness/light-headedness, increased libido, increased dyskinesias, 
insomnia and somnolence) and gastric upset are the most common events, but 
are rarely severe. Clin, trials indicate that the tolerability of 
cabergoline is similar to that of bromocriptine, but may be better than 
pergolide. Conclusions: Cabergoline is useful for controlling 
symptoms in patients with advanced Parkinson's disease 
experiencing response fluctuations to long term levodopa therapy. 
Importantly, it appears to be valuable as de novo therapy in patients with 
early disease in terms of reducing the risk of motor complications. Its 
long elimination half-life (63 to 68 h) and long duration of action, which 
allow once daily administration, may prove advantageous in terms of 
attaining maximal symptom control. 
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AB Dopamine agonists have been used in the treatment of Parkinson's 

disease (PD) since the mid 1970s. With the approval of two new agents in 
1997, the number available in the United States is up to four; 

bromocriptine, pergolide, pramipexole, ropinirole. These agents 
differ in dopamine receptor affinities and chemical structure, which, in 
turn, may possibly result in differences in efficacy tolerability and 
safety. Dopamine have historically been used in combination with levodopa 
in patients with advanced PD, but indicators are now expanding. With is 
expansion comes increasing controversy. This article reviews dopamine 
receptor pharmacology and the results of the clinical trials that have 
used for agonists available in the United States as well as a discussion 
of three minor agonists. 
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AB Cabergoline is one of several ergoline dopamine agonist medications used 
in the treatment of Parkinson's disease (PD) . We diagnosed 
constrictive pericarditis (CP) in a patient with PD receiving cabergoline 
therapy (10 mg daily), who had symptoms and signs of congestive heart 
failure (CHF) . In the absence of previous reported cases of this 
condition linked to ergoline drugs, cabergoline was not initially 
identified as the cause. Shortly thereafter, however, the patient 
developed of a severe pleuropulmonary inf lammatory-f ibrotic syndrome, a 
recognized complication of ergoline medications, thus suggesting a common 
pathogenesis due to cabergoline therapy. To our knowledge, this is the 
first case in the English literature, although we speculate that CP may be 
more common than reported among patients with PD who are treated with an 
ergoline drug (cabergoline, bromocriptine, pergolide, or 

lisuride) . The diagnosis of CP is difficult and requires a high level of 
suspicion; symptoms may masquerade as CHF due to common mechanisms such as 
coronary artery disease. In patients with PD who are taking not only 
cabergoline but also one of the other ergoline drugs, CP should be 
suspected if symptoms of CHF develop. 
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AB Methods: The efficacy and tolerability of cabergoline was investigated in 
a crossover trial versus pergolide. The investigation was 
performed in 48 patients with progressed Parkinson syndrome, 
suffering from late motor complications after L-dopa therapy (wearing off, 
on/off-fluctuations and dyskinesias). Primary endpoint was the UPDRS 
Ill-score (motor performance) in a video-blinded assessment. For this 
blinded evaluation, patients were investigated according to the items of 
UPDRS III in a standardized mode and this investigation was documented on 
videotapes. The videocassettes were randomized and a single experienced 
evaluator scored the tapes in a blinded manner. Results: Cabergoline 
showed at least equal efficacy when given once daily up to 6 mg compared 
to pergolide, given t.i.d. up to 5 mg in total. The trend 
showed a superiority for the cabergoline group for improvement of Off- 
phases. The same is true for the unblinded evaluation of UPDRS I. The 
unblinded evaluation of UPDRS III reached statistical significance 
(p<0.05). The tolerability of cabergoline was better than the one of 
pergolide with less withdrawals, less serious adverse events and 
less adverse events. The duration and severity of the dyskinesias 
measured by UPDRS IV was lower with cabergoline. This finding was 
supported by the evaluation of the patient's diaries. In these diaries, 
the On-periods with obvious or very obvious dyskinesias were reduced up to 
50 % compared to pergolide. Conclusion: The theoretic advantage 
of a continuous receptor-stimulation with thus reduced dyskinesias could 
be supported by this clinical trial. Consequently, after having finished 
the second treatment period, 63 % of all patients preferred a long-term 
treatment with cabergoline. 
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AB We measured the affinities of bromocriptine, pramipexole, 

pergolide and ropinirole at human recombinant dopamine Dl, D2 and 

D3 receptors in binding and functional tests. All four compds . bound with 

high affinity at the dopamine D3 receptor; bromocriptine and 

pergolide also had high affinity for the dopamine D2 receptor, 

while only pergolide had significant, although moderate, 

affinity for the dopamine Dl receptor. Only pergolide had high 

potency and intrinsic activity at the dopamine Dl receptor for stimulating 



cAMP accumulation. In addition, the potencies and efficacies of 
pergolide and bromocriptine, as well as that of dopamine, at the 
dopamine Dl receptor were increased in the presence of forskolin, an 

adenylate cyclase activator. All four compds . were highly potent agonists 
at dopamine D2 and D3 receptors, as measured in a mitogenesis assay. 
Bromocriptine was ten times more potent and pramipexole and ropinirole ten 
times less potent at the dopamine D2 than at the dopamine D3 receptor, 
whereas pergolide was equipotent at the tvjo receptors. These 
results suggest that the activity of recently developed 
antiparkinsonian drugs at either the dopamine Dl or the dopamine 
D3 and not only the dopamine D2 receptors should be taken into account in 
analyses of their mechanisms of action in therapeutics. 
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AB It is well known that chronic administration of pergolide and 

other dopamine agonists may induce a down-regulation of dopamine D2 
receptors in the rat model of Parkinson's disease (PD) . To our 
knowledge, this effect has not been demonstrated in vivo in patients with 
PD. At present, the status of striatal dopamine D2 receptors can be 
studied with use of positron emission tomog. (PET) technol. Five patients 
with PD chronically treated with levodopa were studied with use of PET and 
[11 C] -raclopride before and after 6 mo of pergolide treatment 
(dose range = 4.5-7.5 mg/d). We found a slight reduction in the specific 
striatal [11 C ] -raclopride uptake index (mean reduction 14% in putamen and 9% 
in caudate) after pergolide treatment. This reduction appears to be 
related to down-regulation of the receptor, although competitive binding 
of pergolide at the D2 receptor cannot be excluded. 
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AB A review with 42 refs. The pharmacol., pharmacokinetics, clin. efficacy, 
adverse effects, dosage and administration, and formulary considerations 
of ropinirole are reviewed. Ropinirole is a nonergoline dopamine agonist 
that binds to dopamine D2-receptor s ; the drug is indicated for use in the 
symptomatic treatment of early and late Parkinson's disease 
(PD) . Ropinirole is rapidly absorbed after oral administration and 
undergoes extensive hepatic metabolism to active metabolites. The eliminat 
half-life avs. about six hours. Ropinirole has a low potential to 
interact with other drugs likely to be administered to PD patients. In 
patients with early PD, initial monotherapy with ropinirole was more 
effective than placebo or bromocriptine in the absence of selegiline and 
was as effective as bromocriptine in the presence of selegiline. 
Ropinirole was as effective as levodopa in patients with earlier stages of 
PD. In one subset of patients with advanced PD not adequately controlled 
by levodopa, adjunctive ropinirole was more effective than placebo and 
bromocriptine. Ropinirole was more effective than bromocriptine in 
patients previously given high-dose levodopa and was as effective in 
patients previously given low-dose levodopa or adjunctive dopamine agonist 
therapy. The most frequent adverse effects are nausea, somnolence, and 
dizziness; the dosage should be increased gradually to minimize adverse 
effects. Ropinirole is less expensive than bromocriptine and 
pergolide and similar in cost to pramipexole . Ropinirole appears 
to be a useful addition to existing therapeutic approaches to PD and is 
approved for both early and later stages of the disease. 
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AB Since the pioneering work of Hornykiewicz and his colleagues, it has been 
recognized that dopaminergic cells die selectively in Parkinson 
's disease, and considerable improvement in symptoms can be achieved by 
administering levodopa, so that it may be converted to dopamine. However, 
levodopa has side-effects, and its duration of action is relatively brief. 
For these reasons, alternative approaches have been undertaken to 
stimulate the dopamine receptors. In particular, artificial agonists for 
dopamine receptors have been developed. The pioneer compound was 
bromocriptine, which stimulates the D2 family of receptors. Bromocriptine 
is an ergot derivative, and other compounds that are structurally related 
to ergot have been developed. In particular, lisuride and 



pergolide have been used for several years. Recently, an ergot 
derivative with an exceptionally long plasma half-life has been studied, 
cabergoline. Now there are also non-ergot derivatives that are D2 
agonists, and are likely to have a role in the treatment of 
Parkinson's disease. Both ropinirole and pramipexole fall into 
this category, and each has been released in various countries for the 
treatment of Parkinson's disease. All of these compounds 

stimulate the D2 family of receptors, but they have varying actions on the 
Dl family of receptors. At present, there is no definite information on 
the role of the Dl family of receptors in either the therapeutic response 
to levodopa, or the development of adverse reactions. However, 
preliminary studies with a Dl agonist, ABT-431, are now in progress. 

L9 ANSWER 114 OF 331 Elsevier Biobase COPYRIGHT 2009 Elsevier Science B.V. 

on STN 

ACCESSION NUMBER: 1999120482 ESBIOBASE 

TITLE: Differentiation of dopamine agonists and their role in 

the treatment of Parkinson's disease 
AUTHOR(S): Calne, Donald B. 

CORPORATE SOURCE: Calne, Donald B. (Vancouver Hosp. and Hlth. Sci. Ctr., 

Vancouver, BC (CA) ) ; Calne, Donald B. (F.R.C.P.C. 

Vancouver Hosp. Hlth. S., Purdy Pavilion, 2221 Wesbrook 

Mall, Vancouver, BC V6T 2B5 (CA) ) 
SOURCE: Journal of Neural Transmission, Supplement 

(1999), Number 56, pp. 185-192, 29 refs. 

CODEN: JNTSD4 ISSN: 0303-6995 
COUNTRY OF PUBLICATION: Austria 

DOCUMENT TYPE: Journal; (Conference Paper) 

LANGUAGE: English 
SUMMARY LANGUAGE: English 

ENTRY DATE: Entered STN: 31 Jan 2009 

Last updated on STN: 31 Jan 2009 
AN 1999120482 ESBIOBASE 

AB Since the pioneering work of Hornykiewicz and his colleagues, it has 

been recognized that dopaminergic cells die selectively in 
Parkinson's disease, and considerable improvement in symptoms 
can be achieved by administering levodopa, so that it may be converted 
to dopamine. However, levodopa has side-effects, and its duration of 
action is relatively brief. For these reasons, alternative approaches 
have been undertaken to stimulate the dopamine receptors. In particular, 
artificial agonists for dopamine receptors have been developed. The 
pioneer compound was bromocriptine, which stimulates the D2 family of 
receptors. Bromocriptine is an ergot derivative, and other compounds 
that are structurally related to ergot have been developed. In 
particular, lisuride and pergolide have been used for several 
years. Recently, an ergot derivative with an exceptionally long plasma 
half- life has been studied, cabergoline. Now there are also non-ergot 
derivatives that are D2 agonists, and are likely to have a role in the 
treatment of Parkinson's disease. Both ropinirole and 
pramipexole fall into this category, and each has been released in 
various countries for the treatment of Parkinson's disease. 
All of these compounds stimulate the D2 family of receptors, but they 
have varying actions on the Dl family of receptors. At present, there is 
no definite information on the role of the Dl family of receptors in 
either the therapeutic response to levodopa, or the development of 
adverse reactions. However, preliminary studies with a Dl agonist, ABT- 
431, are now in progress. 
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Pergolide potentiates L-DOPA-induced dopamine release in 
rat striatum after lesioning with 6-hydroxydopamine . 
Dethy, S. [Reprint author]; Laute, M. A.; Damhaut, P.; 
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We used intrastriatal microdialysis to study the effect of 
pergolide, a D1/D2 dopamine (DA) receptor agonist on 
biotransformation of exogenous L-DOPA in hemi-Parkinsonian rats. 
DA and metabolites were assayed by microbore liquid chromatography. 
Pergolide (50 mu2g/kg, i.p) caused a 67% and 87% decrease in 
striatal EC levels of DA in intact and denervated striatum respectively. 
In intact striatum but not in denervated striatum, pergolide 
decreased EC levels of 3, 4-dihydroxyphenylacetic acid (DOPAC) and 
homovanillic acid (HVA) (53% and 42% decrease, respectively). L-DOPA (100 
mg/kg, i.p.) produced significant increase in EC levels of DA, DOPAC and 
HVA in intact and denervated striatum with and without local perfusion of 
10-4 M pergolide. In denervated striatum, L-DOPA-induced DA 
increase was significantly higher in rats with pergolide. Our 
results suggest that, in an animal model of Parkinson's disease, 
pergolide in association with L-DOPA favors the restoration of 
striatal EC DA levels. 



L9 ANSWER 116 OF 331 

reserved on STN 
ACCESSION NUMBER: 
TITLE: 



EMBASE COPYRIGHT (c) 2009 Elsevier B.V. All rights 
DUPLICATE 88 

2000132351 EMBASE 

Iliocaval venous obstruction in pergolide-induced 
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Design: Case report. Setting: BMI Priory Hospital, Birmingham, UK. 
Patient: A 6 7-year-old man presenting with unilateral lower limb oedema. 
Past history included ipsilateral lower limb melanoma and 
Parkinson's disease, treated by pergolide. 

Intervention: Laparotomy to confirm a diagnosis of retroperitoneal 
fibrosis (RPF) causing iliac vein obstruction. Conclusion: RPF is a rare 
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complication of pergolide therapy for Parkinson's 

disease. Previous reports have also described iliocaval obstruction and 
there may be an association between pergolide-induced RPF and 
venous complications. 
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AB Pergolide is a dopamine agonist acting on Dl and D2 receptors 

and has been used as an adjunct therapy with levodopa. We have 

retrospectively investigated its role over a duration of upto six years in 

Parkinson's disease (PD) patients to study: (1) its influence on 

the progression of disability related to PD; (2) effect on blood pressure 

and weight during the treatment period; (3) whether the use of 

pergolide has a long term levodopa sparing effect; (4) and how is 

it tolerated during this period? We studied 43 patients who had been on 

adjunct therapy with pergolide in addition to levodopa for more 

than six months. Mean age was 66 years, mean duration of PD prior to 

adding pergolide was 8 years and final assessment was done after 

a mean duration of adjunct therapy of 29 (6-72) months. There was no 

progression of disease disability as assessed on Hoehn and Yahr stage (p = 

0.09) and Webster score (p = 0.20), while there was an improvement in 

symptom score (p = 0.001). There was an insignificant reduction in the 

dose of levodopa at final assessment from 630 to 535 mg (p = 0.06). A 

significant number of patients were able to discontinue taking selegiline 

(p = 0.002) . There was no change in the number of patients with 

hallucinations (p = 0.15) and dyskinesia (p = 0.09). There was a 

significant fall in weight (p = 0.02), systolic (p = 0.023) and diastolic 

blood pressure (p = 0.03). This fall did not correlate with age, dose of 

pergolide or levodopa or disease severity but was influenced by 

duration of treatment. Ten patients discontinued pergolide for 

minor reasons after a mean duration of therapy for 23 months. We conclude 

that pergolide is a valuable adjunct therapy with levodopa over 

a duration of upto six years to maintain control of motor symptoms of 

Parkinson's disease. 
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AB Hydroxyl radical (-OH) levels in the blood and superoxide dismutase 

(SOD) activity in the plasma (plasma-SOD) , SOD activity in red blood cells 

(RBC) relative to Cu,Zn-SOD (SODl) protein (RBC-SOD/SODl ) , SODl protein in 

RBC (SODl/RBC) and plasma ( SODl/plasma) , and Mn-SOD protein in plasma 

(S0D2/plasma) were measured in patients with Parkinson's disease 

(PD) , multiple-system atrophy (MSA) with parkinsonism, and in 

control subjects. Patients with PD had higher -OH and plasma-SOD 

values and lower RBC-SOD/SODl and SODl/RBC values than the corresponding 

MSA and control values. In PD, RBC-SOD/SODl values were lower in older 

patients and were neg. correlated with age. -OH levels were higher 

in PD patients with early onset, a long period of illness or severe Yahr 

stage, and were neg. correlated with onset and pos. correlated with 

duration of illness. RBC-SOD/SODl values in PD patients who received 

pergolide therapy were higher than those in PD patients who 

received neither pergolide nor bromocriptine therapy. 

Therefore, the higher -OH level and the lower SODl activity may 

play a role in the onset and progression of PD, and pergolide 

may act neuroprotectively by inducing SODl activity. 
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Three patients with Parkinson's disease are described who 
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developed pericardial, retroperitoneal, and pleural fibrosis associated 
with pergolide treatment. Surgical intervention was required in 
all three cases, either to reach a tissue diagnosis or for potentially 
life threatening complications. Symptoms emerged on average 2 years after 
the institution of treatment, and were sufficiently non-specific to cause 
significant delays in diagnosis in all cases. The erythrocyte 
sedimentation rate (ESR) was raised in the two patients in whom it was 
measured. Serosal fibrosis is a rarely reported adverse effect of 
pergolide treatment, although it is well described with other 
dopamine agonists. We suggest that patients with Parkinson's 
disease who receive pergolide treatment should be regularly 
monitored for the development of such complications. 
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A 60-year old female patient was referred to our University hospital with 
the diagnosis of severe treatment-resistant major depression to perform 
electroconvulsive therapy (EOT) . For almost two years the patient had 
been treated with several antidepressants and, temporarily, neuroleptics. 
After showing no favourable response to EOT, the diagnosis of idiopathic 
Parkinson's disease was made and the patient was treated with 
L-dopa plus benserazide and pergolide in combination with the 
monoamine oxidase inhibitor moclobemide. Both depressed mood and motor 
symptoms showed dramatic improvement under this therapy. 
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AB Ropinirole and pramipexole are non-ergoline dopamine agonists which are 
relatively specific for the D2 family of dopamine receptors. They have 
side-effect profiles linked to peripheral and central dopaminergic 
stimulation, amenable to tolerance through a slow titration or the 
addition of domperidone in sensitive patients. They do not have the 
uncommon but problematic ergot-related side effects of bromocriptine and 
pergolide. Ropinirole and pramipexole have both been shown to be 
efficacious when used as monotherapy in early Parkinson's 
disease (PD) , and have been suggested as being less likely than levodopa 
to lead to the early development of motor fluctuations and dyskinesias in 
this clinical setting. They have also been shown to be useful as 
adjunctive therapy to levodopa in advanced PD and to have a 
levodopa-sparing effect in these patients. Dose equivalents amongst the 
available dopamine agonists is difficult to know with certainty but has 
been estimated as follows: 30 mg of bromocriptine, 15 mg of ropinirole, 
4.5 mg of pramipexole, and 3.0 mg of pergolide. 
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AB R-Apomorphine (APO) the catechol-derived dopamine D1-D2 receptor agonist 

has been shown to be highly potent iron chelator and radical scavenger and 
inhibitor of membrane lipid peroxidn. in vitro, in vivo and in cell 
culture employing PC12 cells. Its potency has been compared to the 
prototype iron chelator desf errioxamine (desferal), dopamine, nifedipine 
and dopamine D2 receptor agonists, bromocriptine, lisuride, 
pergolide and pramipexole. APO also inhibits brain and 
mitochondrial protein oxidation In vivo APO protects against MPTP 
(N-methyl-4-phenyl-l, 2,3, 6-tetrahydropyridine) -induced striatal 
dopaminergic neurodegeneration in C57 black mice with as low as 5 mg/kg. 
APO is a reversible competitive inhibitor of monoamine oxidase (MAO) A and 
B with IC50 values of 93 and 214 uM, resp. The iron chelating and radical 
scavenging actions of desferal and APO explains their ability to inhibit 
iron and 6-hydroxydopamine ( 6-OHDA) -induced neurodegeneration and 
activation of redox-sensitive transcription factor NF-kB and the 
subsequent transactivation of promoters of genes involved in inflammatory 
cytokines. Iron is thought to play a pivotal role in neurodegeneration, 
and APO may be an ideal drug to investigate neuroprotection in 
Parkinson's disease where iron and oxidative stress have been 
implicated in the pathogenesis of nigrostriatal dopamine neuron 
degeneration . 
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Ropinirole and pramipexole are non-ergoline dopamine agonists which are 
relatively specific for the D2 family of dopamine receptors. They have 
side- effect profiles linked to peripheral and central dopaminergic 
stimulation, amenable to tolerance through a slow titration or the 
addition of domperidone in sensitive patients. They do not have the 
uncommon but problematic ergot- related side effects of bromocriptine and 
pergolide. Ropinirole and pramipexole have both been shown to be 
efficacious when used as monotherapy in early Parkinson's 
disease (PD) , and have been suggested as being less likely than levodopa 
to lead to the early development of motor fluctuations and dyskinesias in 
this clinical setting. They have also been shown to be useful as 
adjunctive therapy to levodopa in advanced PD and to have a 
levodopa-sparing effect in these patients. Dose equivalents amongst the 
available dopamine agonists is difficult to know with certainty but has 
been estimated as follows: 30 mg of bromocriptine, 15 mg of ropinirole, 
4.5 mg of pramipexole, and 3.0 mg of pergolide. 
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AB Ropinirole and pramipexole are non-ergoline dopamine agonists which are 

relatively specific for the D2 family of dopamine receptors. They have 
side- effect profiles linked to peripheral and central dopaminergic 
stimulation, amenable to tolerance through a slow titration or the 
addition of domperidone in sensitive patients. They do not have the 
uncommon but problematic ergot- related side effects of bromocriptine 
and pergolide. Ropinirole and pramipexole have both been shown 
to be efficacious when used as monotherapy in early Parkinson 
's disease (PD) , and have been suggested as being less likely than 
levodopa to lead to the early development of motor fluctuations and 
dyskinesias in this clinical setting. They have also been shown to be 
useful as adjunctive therapy to levodopa in advanced PD and to have a 
levodopa-sparing effect in these patients. Dose equivalents amongst the 
available dopamine agonists is difficult to know with certainty but has 
been estimated as follows: 30 mg of bromocriptine, 15 mg of ropinirole, 
4.5 mg of pramipexole, and 3.0 mg of pergolide. 
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AB A wealth of new molecules appeared recently for the treatment of 
Parkinson's disease. New galenic presentations of L-dopa 

(biphasic Madopar DR) and COMT inhibitors (tolcapone, entacapone) prolong 
the effects of L- dopa. New potent, well-tolerated dopaminergic agonists 
(pergolide, ropinirole, pramipexole, and cabergoline) broaden 
the possibilities treating early and late phases of the disease and may 
provide some neuroprotection. Finally subthalamic and pallidal 
stimulations offer major improvements for advanced patients with 
drug-resistant fluctuations, but, with uncertainty on long term effects. 
These procedures should stay in the hands of an experienced team of 
neurologists and neurosurgeons. Neurotransplantation and use of growth 
factors are still in preclinical phases. 
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AB Object. The aim of this study was to evaluate the long-term safety and 
efficacy of bilateral contemporaneous deep brain stimulation (DBS) in 
patients who have levodopa-responsive parkinsonism with 

untreatable motor fluctuations. Bilateral pallidotomy carries a high risk 
of corticobulbar and cognitive dysfunction. Deep brain stimulation offers 

new alternatives with major advantages such as reversibility of effects, 
minimal permanent lesions, and adapt-ability to individual needs, changes 
in medication, side effects, and evolution of the disease. Methods. 
Patients in whom levodopa-responsive parkinsonism with 
untreatable severe motor fluctuations has been clinically diagnosed 
underwent bilateral pallidal magnetic resonance image-guided electrode 
implantation while receiving a local anesthetic. Pre- and postoperative 
evaluations at 3-month intervals included Unified Parkinson's 
Disease Rating Scale (UPDRS) scoring, Hoehn and Yahr staging, 24-hour 
self- assessments, and neuropsychological examinations. Six patients with 
a mean age of 55 years (mean 42-67 years) , a mean duration of disease of 
15.5 years (range 12-21 years), a mean 'on/off' Hoehn and Yahr stage score 
of 3/4.2 (range 3-5), and a mean 'off time of 40% (range 20-50%) 
underwent bilateral contemporaneous pallidal DBS, with a minimum follow-up 
period lasting 24 months (range 24-30 months) . The mean dose of levodopa 
in these patients could not be changed significantly after the procedure 
and pergolide was added after 12 months in five patients because 
of recurring fluctuations despite adjustments in stimulation parameters. 
All but two patients had no fluctuations until 9 months. Two of the 
patients reported barely perceptible fluctuations at 12 months and two at 
15 months; however, two patients remain without fluctuations at 2 years. 
The mean improvements in the UPDRS motor score in the off time and the 
activities of daily living (ADL) score were more than 50%; the mean off 
time decreased from 40 to 10%, and the mean dyskinesia and complication of 
treatment scores were reduced to one-third until pergolide was 
introduced at 12 months. No significant improvement in 'on' scores was 
observed. A slight worsening after I year was observed and three patients 
developed levodopa- and stimulation-resistant gait ignition failure and 
minimal fluctuations at 1 year. Side effects, which were controlled by 
modulation of stimulation, included dysarthria, dystonia, and confusion. 
Conclusions. Bilateral pallidal DBS is safe and efficient in patients who 



have levodopa-responsive parkinsonism with severe fluctuations. 
Major improvements in motor score, ADL score, and off time persisted 
beyond 2 years after the operation, but signs of decreased efficacy 
started to be seen after 12 months. 
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A significant body of evidence has been provided to support the hypothesis 
that oxidant stress may be responsible for the degeneration of 
dopaminergic neurons in the substantia nigra pars compacta in 
Parkinson's disease. Apomorphine, a dopamine D ( 1 ) /D ( 2 ) -receptor 
agonist in the clinical therapy of Parkinson's disease, has been 
found to be a potent antioxidant and to prevent free radical reaction in 
rat brain mitochondrial fraction. In this article we show that 1-10 juM 
of apomorphine protects rat pheochromocytoma (PC12) cells from the toxic 
effects of H(2)0(2) (0.6 mM) and the neurotoxin 6-hydroxydopamine (150 
|LiM) . Neither of these effects were exhibited by ascorbic acid, 
desferal, lisuride, or bromocriptine. Although pergolide 

exhibited some protection of PC12 cells against H(2)0(2) toxicity, it was 
not as potent as apomorphine. In light of the present findings and the 
clinical reports that parkinsonian patients on long-term 

apomorphine therapy stabilize clinically and can be weaned off L-dopa, one 
may assume that apomorphine can exert a neuroprotective activity by way of 
its potent antioxidant properties. 
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LANGUAGE: English 

AB A review with 83 refs. Oral levodopa is the most effective symptomatic 
treatment for Parkinson's disease. Dopamine agonists are useful 
adjuvants to levodopa in the pharmacotherapy of parkinsonian 
patients. Monotherapy with dopamine agonists in early Parkinson 
's disease has been advocated in order to delay the occurrence of 
complications associated with long term administration of levodopa. The use 
of dopamine agonists alone provides an adequate antiparkinsonian 
effect in only a minority of patients. In early stages of 
Parkinson's disease, dopamine agonists can produce a clin. 
response comparable with levodopa but, thereafter, their efficacy wanes. 
Early initiation of combination therapy with levodopa and dopamine 
agonists appears to reduce the severity and delay the appearance of the 
complications associated with long term administration of levodopa. 
Currently, dopamine agonists are most commonly used in combination with 
levodopa in patients in advanced stages of the disease who experience 
fluctuations of their motor symptoms. Despite their different 
pharmacodynamic and pharmacokinetic profiles, the ergot derivs. 
bromocriptine, lisuride and pergolide appear to be very similar 
in terms of their clin. efficacy. Continuous dopaminergic stimulation by 
parenteral infusion of water-soluble dopamine agonists such as apomorphine 
and lisuride can overcome motor fluctuations in advanced Parkinson 
's disease. Other dopamine agonists such as cabergoline, pramipexole and 
ropinirole are currently being studied. Further studies with these 
compds . will be required to determine their efficacy and adverse effects in 
comparison with the currently available orally active ergot agonists. It 
has been suggested that oxidative stress resulting from dopamine metabolism 
may be reduced by the administration of dopamine agonists. These drugs 
may therefore slow the rate of progression of Parkinson's 
disease. At present, however, there is no convincing clin. data to 
support a neuroprotective effect of dopamine agonists. 
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AB Formal studies examining the antiparkinsonian efficacy of levodopa 
and pergolide monotherapy in de novo Parkinson's 

disease (PD) are lacking. The authors conducted a preliminary, 6-mo, 
open-label parallel exptl. study with de novo consecutive PD patients who 
were randomly assigned to three daily doses of pergolide (n = 
10; mean age, 63.7 yr; mean Hohen & Yahr score, 1.5; mean final dose, 2.8 
mg daily) or levodopa (n = 10; mean age, 67.3 yr; mean Hohen & Yahr score, 
1.8; mean final dose, 435 mg daily). Doses were titrated individually 
according to patients' evaluation of their own functional ability, known 



side-effects, and a monthly administration of the Unified 

Parkinson's Disease Rating Scale (UPDRS) by a clinician blind to 

the treatment regime. All patients completed the study. There were no 

significant basal differences between groups and no significant treatment 
or treatment-by-time effects in UP-DRS scores (according to two-way 
ANOVA) . A clear time effect was observed for most of the functional and 
motor variables (p<0.001), with significant improvement during the first 
month that was maintained for the duration of the study in both groups. 
Side effects were mild, transient, and comparable. In this preliminary 
study, pergolide and levodopa exhibited similar symptomatic 
efficacy and incidence of side effects in the short-term treatment of de 
novo PD patients at their usual age of clin. manifestation. 
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German 
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1999 

*ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
AB Pergolide is a dopamine agonist with affinity for Dl, D2 

and D3 receptors. Pergolide has a long half-life, is absorbed 
rapidly from the gastrointestinal tract, metabolised by the liver and 
excreted through the kidneys (55%), the faeces (40%) and the lungs (5%). 
Pergolide has proven to be an efficacious drug in treating 
Parkinson's disease in several studies. In a large study 
including 376 patients of pergolide given as concomitant 

medication to levodopa, a significant increase in motor scores as well as 
in on-time were reported. Moreover, this motor improvement correlated 
with an improvement in the activities of daily living. At the same time 
the levodopa dose could be decreased. In comparative studies against 
bromocriptine, pergolide has shown to be superior in most cases. 
Finally, in a recently presented study, pergolide used as a 
monotherapeutic drug in Parkinson's disease significantly 
improved UPDRS Part I "motoricity" and Part II "activities of daily 
living" . 
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Youdim, Moussa B. H. 

Department of Pharmacology, Faculty of Medicine, Technion, 
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Entered STN: 9 Apr 1998 
Last Updated on STN: 9 Apr 1998 
AB A significant body of evidence has been provided to support the hypothesis 
that oxidant stress may be responsible for the degeneration of 
dopaminergic neurons in the substantia nigra pars compacta in 
Parkinson's disease. Apomorphine, a dopamine D ( 1 ) /D ( 2 ) -receptor 
agonist in the clinical therapy of Parkinson's disease, has been 
found to be a potent antioxidant and to prevent free radical reaction in 
rat brain mitochondrial fraction. In this article we show that 1-10 |uM 
of apomorphine protects rat pheochromocytoma (PC12) cells from the toxic 
effects of H (2) 0(2) (0.6 mM) and the neurotoxin 6-hydroxydopamine (150 
nM) . These effects were not exhibited by ascorbic acid, desferal, 
lisuride, or bromocriptine. Although pergolide exhibited some 
protection of PC12 cells against H(2)0(2) toxicity, it was not as potent 
as apomorphine. In light of the present findings and the clinical reports 
that parkinsonian patients on long-term apomorphine stabilize 
clinically and can be weaned off L-dopa, one may assume that apomorphine 
can exert a neuroprotective activity via its potent antioxidant 
properties . 
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Article 
English 

Entered STN: 27 Aug 1998 
Last Updated on STN: 21 Oct 1998 
The effects of dopamine receptor agonists on urinary bladder function were 
evaluated in normal and l-methyl-4-phenyl-l , 2 , 3 , 6-tetrahydropyridine 
(MPTP) -lesioned parkinsonian cynomolgus monkeys to investigate 
the therapeutic efficacy in the treatment of urinary symptoms in 
Parkinson's disease. Under ketamine anesthesia, cystometrograms 
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exhibited significant reduction in the volume threshold for the 

micturition reflex in MPTP-lesioned parkinsonian monkeys when 

compared with those of normal monkeys. The selective dopamine D2 receptor 

agonist bromocriptine significantly reduced the bladder volume threshold 
for the micturition reflex by 25 to 30% in both normal and MPTP-lesioned 
animals. The nonselective D1/D2 receptor agonist pergolide 
significantly reduced the bladder volume threshold by 22% in normal 
monkeys, but increased the volume threshold by 50% in MPTP-lesioned 
parkinsonian monkeys. Another D1/D2 agonist 

(5R, 8R, lOR) -6-methyl-8- (1, 2, 4-triazol-l ylmethyl) ergoline maleate 
(BAM-1110) also increased the bladder volume threshold (by 80%) in 
parkinsonian monkeys without significant effects on the 
micturition reflex in normal monkeys. The reduction in the volume 
threshold by bromocriptine in both normal and MPTP-treated groups and by 
pergolide in normal monkeys was suppressed by pretreatment with 
the selective D2 antagonist sulpiride, whereas the increment in the volume 
threshold by pergolide and BAM-1110 in parkinsonian 

monkeys was antagonized by pretreatment with the selective Dl antagonist 
SCH 23390, but not by sulpiride. These findings suggest that concurrent 
activation of D1/D2 receptors, rather than selective stimulation of D2 
receptors, might be beneficial for treating urinary symptoms caused by 
detrusor hyperref lexia in Parkinson's disease. 
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AB The free radical hypothesis for the pathogenesis and/or progression of 
Parkinson's disease (PD) has gained wide acceptance in recent 
years. Although it is clear that dopamine (DA) agonists cannot completely 
replace levodopa therapy, they can be beneficial early in the course of PD 
by reducing the accumulation of DA which undergoes auto-oxidation and 
generates cytotoxic free radicals. In the present study we demonstrate 
that pergolide, a widely used DA agonist, has free radical 
scavenging and antioxidant activities. Using a direct detection system 
for nitric oxide radical (NOcntdot) by electron spin resonance (ESR) 
spectrometry in an in vitro cntdotNO-generating system, we examined the 
quenching effects of pergolide on the amount of NOcntdot 
generated. Pergolide dose-dependently scavenged NOcntdot. In 
the competition assay, the IC50 value for pergolide was 
estimated to be about 30 muM. Pergolide also dose-dependently 
attenuated the hydroxyl radical (cntdotOH) signal in an in vitro 
FeS04-H202 ESR system with an approximate IC50 value of 300 muM. 
Furthermore, this agent significantly inhibited phospholipid peroxidation 
of rat brain homogenates in in vitro experiments and after repeated 
administration (0.5 mg/kg/24 h, i.p. for 7 days). Our findings suggest a 
neuroprotective role for pergolide on dopaminergic neurons due 



to its free radical scavenging and antioxidant properties. 
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German 
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Entered STN: 10 Sep 1998 
Last Updated on STN: 10 Sep 1998 
The development of motor fluctuations and dyskinesias remains a challenge 
in the treatment of advanced Parkinson's disease. These 
complications are associated with the dosage and duration of levodopa 
therapy, therefore a long-term levodopa monotherapy should be avoided. 
The early introduction of dopamine agonists and concomitant reduction of 
levodopa is corsidered to delay the occurrence of levodopa-associated 
complications and to improve already existing fluctuations. In addition 
to the established oral ergoline dopamine agonists bromocriptine, lisuride 
and pergolide new compounds have been developed and investigated 
in studies to further improve long-term therapy of Parkinson's 
disease. Dihydroergocriptine and cabergoline are also ergoline dopamine 
agonists. These drugs differ mainly with regard to pharraacokinetic 
properties (long plasma half-life) and affinity for dopamine Dl receptors. 
Ropinirole and pramipexole are two non-ergoline derivates without affinity 
for Dl receptors but with high affinity for the dopamine D3 receptor 
subtype. Since comparative studies for most compounds are lacking, 
dopamine agonists should be selected according to individual efficacy and 
tolerability and cost effectiveness in the individual patient. 
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English 

refs. Dopamine receptor agonists are Pharmacol, agents 



with diverse phys . and chemical properties that share the capacity to 
stimulate dopamine receptors and provide an antiparkinsonian 
effect. Currently available dopamine agonists belong to 2 classes: ergot 
(bromocriptine, lisuride, pergolide, cabergoline) and non-ergot 
(apomorphine, ropinirole, pramipexole) derivs., each having a different 
Pharmacol, profile and different affinity for the dopaminergic receptors 
and subtypes. Dopamine agonists act directly on striatal dopamine 
receptors. Unlike levodopa, they do not require metabolic conversion to 
an active form, and so their effects are independent of the degenerative 
state of dopaminergic terminals. They can selectively stimulate 
subclasses of dopamine receptors, theor . reducing the incidence of adverse 
effects. Dopamine agonists do not compete with circulating plasma amino 
acids for absorption and transport into the brain and they do not generate 
free radicals or induce oxidative stress. Recently it has been 
demonstrated that dopamine D2 receptor-selective agonists may protect 
against glutamate-induced neurotoxicity in cultured neurons. Dopamine 
agonists have been employed since 1974 as adjuncts to levodopa for 
patients with advanced Parkinson's disease. However, several 
studies have demonstrated the capacity of these drugs to improve motor 
fluctuations and reduce dyskinesia in parkinsonian patients 

whose response to levodopa is associated with motor complications. Moreover 
dopamine agonists provide a levodopa sparing effect. In the past some 
authors reported a clear symptomatic effect of dopamine agonists used in 
monotherapy in patients with de novo Parkinson's disease but 
because of the higher incidence of adverse effects compared with levodopa 
monotherapy this therapeutic strategy was not widely used. Recently the 
therapeutic approach to Parkinson's disease has begun to change 
and the role of dopamine agonists become more prominent especially in early 
treatment (i.e. in patients who have not previously received any other 
dopaminergic treatment for Parkinson's disease). There are now 
convincing animal studies which show that dopamine agonists induce less 
motor complications than levodopa when used as long term treatment. Clin, 
studies have shown that early treatment with dopamine agonists is associated 
with a lower incidence of motor fluctuations and dyskinesias. Controlled 
Clin, trials have demonstrated that dopamine agonists may be as effective 
as levodopa in improving parkinsonian symptoms at least in the 
initial stages of the disease. Their use as initial therapy is therefore 
strongly recommended in young patients who have a higher risk of 
developing levodopa-induced motor complications. In elderly patients, 
cognitive impairment and cardiovascular disease are important modifiers in 
determining the appropriate Pharmacol, intervention. The higher incidence of 
systemic adverse effects induced by dopamine agonists can be controlled 
with slow titration of dosage and co-administration of domperidone. 
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AB The aims of the study were to examine the prescription, clinical 
effectiveness and tolerability of the dopamine agonist pergolide 
in elderly patients with idiopathic Parkinson's disease. 
Pergolide was prescribed using individually tailored incremental 
doses or the manufacturer's start pack. An open label study including 74 
patients (50 on tailored start and 24 on starter pack) was conducted. 
Pergolide was prescribed mainly for motor fluctuations but also 
allowed a small reduction in levodopa. Pergolide was well 

tolerated and resulted in no more withdrawals from therapy than were found 
in previous trials in younger patients. Compliance with the starter pack 
was good and permitted a higher dose of pergolide to be 

achieved. The severity of disease, as measured by the Webster scale, was 

reduced significantly in both groups (P < 0.0001 in tailored regime, P < 

0.005 in starter pack). Pergolide can be successfully initiated 

without domperidone in most cases. Pergolide should probably be 

avoided in patients with pre- existing combined dementia and hallucinosis. 

The effect on hallucinosis with no dementia was not clarified. Patients 

can be successfully transferred from bromocriptine or lysuride to 

pergolide. The conclusion of this study is that pergolide 

is well tolerated in selected elderly patients with Parkinson's 

disease. A larger double-blind controlled trial is needed to clarify 

issues raised in this study. 
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AB Freezing is a common and disabling symptom in patients with 

Parkinsonism. It affects most commonly the gait in the form of 
start hesitation and sudden immobility often resulting in falling. A 
high incidence of freezing occurs in patients with progressive 
supranuclear palsy (PSP) which is characterized clinically by a 
constellation of symptoms including supranuclear ophthalmoplegia, 
postural instability, axial rigidity, dysarthria. Parkinsonism 
, and pseudobulbar palsy. Pharmacologic therapy of PSP is currently 
disappointing and the disease progresses relentlessly to a fatal outcome 
within the first decade after onset. This report concerns a 67 year old 



woman with a diagnosis of PSP in whom freezing and frequent falling were 
the most disabling symptoms of the disease at the time of presentation. 
Both symptoms, which were rated 4 on the Unified Parkinson 
Rating Scale (UPRS) which grades Parkinsonian symptoms and 
signs from 0 to 4, with 0 being normal and 4 being severe symptoms, were 
resistant to treatment with dopaminergic drugs such as levodopa, 
amantadine, selegiline and pergolide mesylate as well as with 
the potent and highly selective noradrenergic reuptake inhibitor 
nortriptyline. Weekly transcranial applications of AC pulsed 
electromagnetic fields (EMFs) of picotesla flux density was associated 
with approximately 50% reduction in the frequency of freezing and about 
80-90% reduction in the frequency of falling after a 6 months follow-up 
period. At this point freezing was rated 2 while falling received a 
score of 1 on the UPRS. In addition, this treatment was associated with 
an improvement in Parkinsonian and pseudobulbar symptoms with 
the difference between the pre- and post EMF treatment across 13 
measures being highly significant (p < .005; Sign test). These results 
suggest that transcranial administration AC pulsed EMFs in the picotesla 
flux density is efficacious in the treatment of PSP. 
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AB Dopamine is a biogenic amine synthesized in the hypothalamus, in the 
arcuate nucleus, the caudad, and various areas of the central and 
peripheral nervous system. It has been widely established that dopamine 
and its agonists play an important role in cardiovascular, renal, 
hormonal, and central nervous system regulation through stimulation of 
alpha and beta adrenergic and dopaminergic receptors. There are several 
agonists of dopamine-2 (DA(2)) dopaminergic receptors, such as 
bromocriptine, pergolide, lisuride, quinpirole, and carmoxirole, 
which inhibit norepinephrine release and produce a decrease in arterial 
blood pressure; in some cases, bromocriptine and pergolide also 
reduce heart rate. From a therapeutic point of view, the above-mentioned 
agonists are used for treating Parkinson's disease, acting over 
DA(2) dopaminergic receptors of the nigrostriatal system. Bromocriptine 
and the other dopaminergic agonists mentioned act over DA(2) receptors of 
the tuberoinf undibular system, inhibiting prolactin release and decreasing 
hyperprolactinemia and tumor size. Among DA(1) receptor agonists, we can 
mention fenoldopam, piribedil, ibopamine, SKF 3893, and apomorphine 



(nonspecific) . Activation of these receptors decreases peripheral 
resistance, inducing lowering of arterial blood pressure and increases in 
heart rate, sympathetic tone, and activity of the renin aldosterone 
system. Among DA(2) receptor antagonists, we can mention metoclopramide, 
domperidone, sulpiride, and haloperidol . From a therapeutic point of 
view, metoclopramide and domperidone are used in gastric motility 
disorders, and haloperidol is used in psychotic alterations. Antagonists 
of DA(1) receptors are SCH23390 and clozapine. Clozapine is used for 
treating schizophrenia. 
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Many reports provide evidence that certain dopamine 



(DA) agonists, such as pramipexole or the ergot-derived drugs 
bromocriptine and pergolide, exhibit neuroprotective effects in 
in vivo and in vitro expts., whereas other DA agonists are not known to 
have such effects. The neuroprotective hypothesis for the action of DA 
agonists is a very attractive working hypothesis, and some of its tenets 
are derived from the oxidative stress hypothesis for neurodegeneration . 
If this neuroprotective hypothesis about DA agonists is correct, DA 
agonist therapy for Parkinson's disease (PD) will become 

increasingly important. Whereas most neurologists appear to believe that 
DA agonists have neuroprotective effects, the oxidative stress (free 
radical) hypothesis, although fascinating, is still controversial. This 
article reviews exptl. studies on the neuroprotective effects of DA 
agonists from the clin. standpoint and critical examines the justifications 
for their clin. use as neuroprotective agents. Studies concerning DA 
agonist monotherapy, especially de novo treatment studies, provide the most 
relevant information. Several reports have shown that DA agonists delayed 
the start of action of levodopa but also have revealed that it was 
impossible to continue administration of DA agonists alone for long-term 
treatment of PD. In conclusion, at present there is no clin. evidence 
that DA agonists have direct neuroprotective effects against PD. 



OS. CITING REF COUNT: 



REFERENCE COUNT: 



THERE ARE 7 CAPLUS RECORDS THAT CITE THIS RECORD 
(7 CITINGS) 

THERE ARE 33 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L9 ANSWER 140 OF 331 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
ORIGINAL REFERENCE NO. 
TITLE: 
AUTHOR (S) : 
CORPORATE SOURCE: 
SOURCE : 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 



CAPLUS COPYRIGHT 2009 ACS on STN DUPLICATE 107 
1998:222857 CAPLUS 
128:289583 
128:57183a, 57186a 

Quinagolide in hyperprolactinemia 
Brownell, Judith 

Mill Creek, WA, 98012-5811, USA 

Reviews in Contemporary Pharmacotherapy (1998 

), 9(1), 1-75 

CODEN: RCPHFW; ISSN: 0954-8602 

Marius Press 

Journal; General Review 

English 



AB Hyperprolactinemia, the most common hypothalamic-pituitary disorder 

confronting clinicians, is responsible for at least 25% of menstrual cycle 
disturbances that result in infertility and hypogonadism and up to 60% of 
cases of galactorrhea. Prolactinomas comprise about 50% of all pituitary 
adenomas and 12-15% of all intracranial tumors. Most microadenomas (< 10 
mm) and nontumoral hyperprolactinemia are found in women, while 
macroadenomas (> 10 mm) occur equally often in men and women. 
Macroadenomas may expand, causing neurol. as well as endocrinol. 
disturbances. The aim of treatment is to lov/er serum prolactin levels 
and, if tumor is present, to reduce its size vjhile preserving normal 
pituitary function. Medical therapy has become the treatment of choice, 
since the tumor recurrence rate after surgery is relatively high and 
radiotherapy, the second option, lowers prolactin very slowly and rarely 
results in normalization. Unique amongst pituitary hormones, normal 
levels of prolactin are maintained through neg. feedback action of the 
neurotransmitter dopamine (DA) , the hypothalamic prolactin releasing 
factor. The dopamine D2 receptor on the pituitary lactotroph is specific 
to prolactin, hence, the use of dopaminomimetic drugs for treatment of 
hyperprolactinemia. The standard compound and first prolactin-inhibiting drug 
to be developed was the lysergic acid amide, bromocriptine. Literature 
reports showed that bromocriptine normalized prolactin levels in a mean 
77% of hyperprolactinemic women, restoring menses in 84%. In patients 
with macroadenomas, normal prolactin levels were reached in an average of 69% 
and mean tumor shrinkage of > 50% in up to 65% of patients. However, as 
many as 20% of patients do not tolerate bromocriptine and a comparable 
percentage are resistant to the drug. Other agents with pharmacol. 
profiles similar to that of bromocriptine have therefore been introduced. 
These, also ergot-derived, include pergolide and metergoline 
representing the clavines, and lisuride and cabergoline of the 
amino-ergolines . As with bromocriptine, none of the compds . binds with 
absolute specificity to the dopamine receptor, and most act with similar 
potency on several other neurotransmitter systems. Quinagolide is a new 
chemical entity whose design combines the substituted quinoline segment of 
the ergolines with the linear benzo [g] quinoline segment of the prototypic 
dopamine agonist, apomorphine. The compound binds directly to the 
lactotroph D2 receptor, decreasing the synthesis and release of prolactin 
by reducing its gene transcription through its action on cAMP . 
Quinagolide showed no action on adrenergic or serotoninergic receptors, 
and its oral and parenteral activity was up to 200-fold that of 
bromocriptine. The compound is rapidly and well absorbed, extensively 
metabolized and over 95% excreted in urine and feces. The elimination 
half-lives of parent drug and metabolites are 22.3 h and 17.5 h, resp. 
Studies in healthy individuals and in hyperprolactinemic patients showed 
that maximal prolactin suppression was reached after 2-4 h and that single 
doses above 0.04 mg suppressed serum prolactin for 24 h. In addition, 
quinagolide was without neg. effects on other hormones of the 
pituitary-thyroid, -adrenal, or -gonadal axes, or on growth hormone, and 
no influence was seen on plasma renin activity or aldosterone levels, both 
D2 receptor controlled. Double-blind comparison with bromocriptine in 279 
hyperprolactinemic women resulted in normoprolactinemia in 66% and 76% of 
the bromocriptine and quinagolide groups, resp. Regular menses were 
restored in 82% of the women treated with bromocriptine and in 88% of 
those treated with quinagolide. Galactorrhoea was relieved in 95% of 
women in both groups. Adverse events were more frequent in the 
bromocriptine group, accounting for a significantly higher discontinuation 
rate in these women (p < 0.01). A review of quinagolide therapy in 603 
women with idiopathic or microadenomatous hyperprolactinemia treated in 
various series revealed a prolactin normalization rate of 87%. In 92.2% 
of patients normal menses were restored, and galactorrhea disappeared in 
91%. The collective results of treatment with quinagolide in 338 patients 
with macroadenomas showed that prolactin normalized in 74%; menses were 
established in 79% of women, and improved libido and sexual function were 



achieved in 88% of men. Galactorrhoea ceased in 95% of both male and 
female patients. Assessment of pituitary imaging showed that the tumors 
of 73% of the patients decreased in size by a mean 70% during quinagolide 
treatment, reaching maximal shrinkage within the first 6 mo. In 
newly-diagnosed patients, maximal size decrease was documented in 76% of 
the tumors after 2 mo of treatment. Visual field defects normalized in up 
to 84% of patients. Overall, quinagolide treatment resulted in 
normoprolactinemia in 53% of bromocriptine-resistant and in 93% of 
bromocriptine-intolerant patients. Pes. results were reported with the 
use of quinagolide in nonfunctioning pituitary adenomas, in puerperal 
lactation inhibition, in patients with acromegaly, and in 
Parkinson's disease. The major adverse events documented during 
treatment with quinagolide include nausea, headache, dizziness, and 
fatigue. The tolerability of the drug was judged by 91% of 670 patients 
to have been good or very good. Up to 40% of the patients spontaneously 
reported enhanced well-being. Fewer than 5% discontinued treatment 
because of adverse events. A review with about 580 refs. No 
electrocardiog . or laboratory safety measures were adversely affected by 
quinagolide treatment. A normalizing trend was apparent in lipid levels 
and in body wts., particularly in prolactinoma patients with above-normal 
baseline values. In addition, safety monitoring of quinagolide-induced 
pregnancies showed that exposure to the drug did not increase the rate of 
spontaneous abortion, multiple pregnancy, or fetal abnormalities. Review 
of the Pharmacol, and clin. profile of quinagolide demonstrates its 
considerable advantages as a prolactin-inhibiting agent and allows the 
conclusion that the compound should be considered as the medical treatment 
of choice. Its selective D2 binding capacity and lack of ergot structure 
are apparently responsible for its improved tolerability and greater 
efficacy in comparison with bromocriptine and related ergot drugs. 
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AB Many reports provide evidence that certain dopamine (DA) agonists, such as 
pramipexole or the ergot-derived drugs bromocriptine and pergolide 
, exhibit neuroprotective effects in in vivo and in vitro experiments, 
whereas other DA agonists are not known to have such effects. The 
neuroprotective hypothesis for the action of DA agonists is a very 
attractive working hypothesis, and some of its tenets are derived from the 
oxidative stress hypothesis for neurodegeneration . If this 



neuroprotective hypothesis about DA agonists is correct, DA agonist 
therapy for Parkinson's disease (PD) will become increasingly 
important. Whereas most neurologists appear to believe that DA agonists 

have neuroprotective effects, the oxidative stress (free radical) 
hypothesis, although fascinating, is still controversial. This article 
reviews experimental studies on the neuroprotective effects of DA agonists 
from the clinical standpoint and critically examines the justifications 
for their clinical use as neuroprotective agents. Studies concerning DA 
agonist monotherapy, especially de novo treatment studies, provide the 
most relevant information. Several reports have shown that DA agonists 
delayed the start of levodopa but also have revealed that it was 
impossible to continue administration of DA agonists alone for long-term 
treatment of PD. In conclusion, at present there is no clinical evidence 
that DA agonists have direct neuroprotective effects against PD. 

ANSWER 142 OF 331 EMBASE COPYRIGHT (c) 2009 Elsevier B.V. All rights 

reserved on STN 

1999034847 EMBASE 
[Pergolide] . 
Pergolide . 

AUTHOR: Lledo, A., Dr. (correspondence) 

CORPORATE SOURCE: Eli Lilly International Corporation, Lilly Research Centre, 
13 Hanover Square, GB-London WIR OPA, United Kingdom. 

SOURCE: Aktuelle Neurologie, (1998) Vol. 25, No. SUPPL. 

4, pp. S293-S294. 
Refs: 12 

ISSN: 0302-4350 CODEN: AKNUAR 
COUNTRY: Germany 

DOCUMENT TYPE: Journal; Conference Article; (Conference paper) 

FILE SEGMENT: 030 Clinical and Experimental Pharmacology 

037 Drug Literature Index 

038 Adverse Reactions Titles 
008 Neurology and Neurosurgery 

LANGUAGE : German 

SUMMARY LANGUAGE: English; German 

ENTRY DATE: Entered STN: 18 Feb 1999 

Last Updated on STN: 18 Feb 1999 

AB Pergolide is a dopamine agonist with affinity for Dl, D2 and D3 
receptors. Pergolide has a long half-life, is absorbed rapidly 
from the gastrointestinal tract, metabolised by the liver and excreted 
through the kidneys (55%), the faeces (40%) and the lungs (5%). 
Pergolide has proven to be an efficacious drug in treating 
Parkinson's disease in several studies. In a large study 
including 376 patients of pergolide given as concomitant 

medication to levodopa, a significant increase in motor scores as well as 
in on-time were reported. Moreover, this motor improvement correlated 
with an improvement in the activities of daily living. At the same time 
the levodopa dose could be decreased. In comparative studies against 
bromocriptine, pergolide has shown to be superior in most 
cases. Finally, in a recently presented study, pergolide used 
as a monotherapeutic drug in Parkinson's disease significantly 
improved UPDRS Part I 'motoricity' and Part II 'activities of daily 
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AB Clinical and preclinical investigations suggest that stimulation of D-1 

dopamine receptors may be responsible for dyskinesias induced by dopamine 
agonist treatment of Parkinson's Disease (PD) , and that these 
dyskinesias may be decreased by treatment with a D-1 antagonist 
(clozapine) . Therefore, the effects of dopamine agonists and antagonists 
have been investigated in a primary cerebellar granule cell model of cAMP 
formation that seems to be highly responsive to the D-1 receptors. SKF 
38393, lisuride, apomorphine, pergolide, dopamine, bromocriptine 
and 7-OH-DPAT showed concentration-dependent increases in cAMP formation, 
with EC-50 S (in mu-M) of 0.013, 0.053, 0.25, 1.04, 2.18, 50.9 and 54.4, 
respectively. SKF 38393, apomorphine, dopamine and pergolide 
had similar intrinsic activity (100%), while the intrinsic activities of 
7-OH-DPAT, bromocriptine and lisuride were 28.0%, 20.7% and 17.2%, 
respectively. SCH 23390, a selective D-1 dopamine receptor antagonist, 
blocked an increase in cAMP formation produced by EC-50 concentrations of 
all of the dopamine agonists investigated in this study. Clozapine 
concentration-dependently blocked pergolide-induced increases in 
cAMP and was apprx 1700-fold less potent than SCH 23390 (IC-50: 0.97 mu-M 
and 0.56 nM, respectively). U-95666A (1-1000 mu-M), selective for the D-2 
receptors, showed no significant effect on cAMP, while pramipexole 
(0.1-100 mu-M), a D-3 preferring agonist, did not elevate cAMP. These 
data suggest that primary cerebellar granule cell cultures are an 
excellent model for measuring D-1 dopamine receptor-mediated changes in 
cellular cAMP. The results are discussed with reference to the 
relationship between the D-1 receptor-stimulated increase in cAMP 
formation and the induction of dyskinesia in humans by these anti- 
parkinsonian drugs. 
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AB Introduction. Bromocriptine and pergolide are the two dopamine 

agonists most often used in Parkinson's disease. Few 

comparative studies of the efficacy of both compounds are available. 

Objective. To compare the relative efficacy of bromocriptine and 

pergolide in patients with Parkinson's disease and 

intermediate stages of evolution. Methods. Open label study of 5-months 
of duration. The first agonist was given for tvjo months and after a 
period of substitution of one month, the second agonist was also 
maintained for two months. Results. Pergolide was more 

effective than bromocriptine for global scores of the UPDRS, total motor 
scores. Clinical symptoms, akinesia and rigidity. Both compounds were 
equal effective for the treatment of tremor and fluctuations. Both 
agonists produced similar side effects. Conclusions. At the ratio 1/10 
mg/day pergolide was more effective than bromocriptine in 
patients with Parkinson's disease at intermediate stages of 
evolution . 
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1. U-95666E, a D-2 selective dopamine agonist, w. 
effect on rat striatal acetylcholine (ACh) concen 
were compared with those obtained with pergolide, pramipexole 
and bromocriptine under similar conditions. 2. U-95666E, 
pergolide, pramipexole and bromocriptine dose-dependently 
increased striatal ACh concentration both in the non-reserpinized and 
reserpinized rats. 3. Intrinsic activity of U-95666E was similar to 
pergolide and pramipexole in non-reserpinized rats, but 

significantly lower in reserpinized rats. 4. The sensitivity of these 
dopamine agonists for increasing ACh levels in the denervated as compared 
to innervated striatum were significantly (p It 0.01) higher. 5. U-95656E 
also has anxiolytic activity in mice. 6. In conclusion, U-95666E may have 
potential for the treatment of Parkinson's Disease and 
associated anxiety. 
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AB A review with 54 refs. Current therapy for idiopathic Parkinson 

's disease (IPD) is mainly symptomatic with the focus on individualizing 
therapy for early and advanced stage disease. The most effective drug for 
both early and advanced IPD is levodopa. For patients with mild disease 
and minimal disability, monotherapy with anticholinergic agents, 
amantadine, selegiline, or dipamine agonists (eg, bromocriptine and 
pergolide) may be useful. Advanced disease is usually associated with 
levodopa-induced complications, such as motor fluctuations and 
dyskinesias, which may be alleviated by adjusting levodopa dosing or by 
adding a dopamine agonist. Although no drug has been unequivocally proven 
to be neuroprotective in IPD, selegiline, amantadine, bromocriptine, and 
pergolide may play some role in delaying the progression of 
disease . 
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In the review paper is discussed the group of dopamine agonists which act 
directly on the postsynaptic receptors in the striatum, and have been used 
since over 20 years in the treatment of various stages of 
Parkinson's disease. For practical reasons they are divided in 
the paper into three groups: drugs used formerly and now gradually 
withdrawn mainly because of various adverse effects, new drugs whose 
effectiveness and usefulness have not yet been confirmed clinically, and 
three drugs (bromocriptine, lisuride, pergolide) used fairly 
widely with clinically confirmed effectiveness. The mechanism of their 
action and clinical results are described. 
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This review summarizes those studies, completed over the last 15 years, 
which compare the clinical benefit of the two most commonly used dopamine 
agonists, pergolide and bromocriptine. In these studies, both 
drugs were evaluated as adjunctive therapy to levodopa for the treatment 
of Parkinson's disease (PD) . Ten studies are analyzed and the 
affect of pergolide and bromocriptine on PD compared. Although 
variation in study design and disease rating scales prevents the 
opportunity for a true meta-analysis, this review analyses the outcome of 
each individual study to assess the benefit of pergolide over 
bromocriptine. Pergolide improves patients' 

activities-of-daily-living and their clinical PD symptoms over 
bromocriptine. Additionally, a large percentage of patients who do not 
respond to bromocriptine, or whose PD symptoms worsened, improved on 
pergolide. Furthermore, patients who are adequately treated with 
bromocriptine experienced additional improvement with pergolide 
therapy. In summary, pergolide provided benefits to PD patients 
over bromocriptine in nine studies and was equivalent in the tenth. The 
benefits associated with pergolide may be partly due to the 
action of pergolide on dopamine D(l) and D(2) receptors 

(bromocriptine is associated with the D(2) agonism) . In conclusion, in 
the majority of completed studies to date, pergolide provided 
greater improvement to the clinical signs and symptoms of PD than 
bromocriptine . 



L9 ANSWER 149 OF 331 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
ORIGINAL REFERENCE NO.: 
TITLE: 

AUTHOR (S) : 
CORPORATE SOURCE: 
SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 

AB A review with 71 r 



CAPLUS COPYRIGHT 2009 ACS on STN DUPLICATE 114 

1997:282730 CAPLUS 
126:324698 
126:62895a, 62898a 

Pergolide: a review of its pharmacology and 

therapeutic use in Parkinson's disease 
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The semisynthetic ergoline dopamine agonist 



pergolide has demonstrated activity at pre- and postsynapti 
dopamine D2 receptors in in vitro and in vivo animal studies. However, 
unlike other dopamine agonists such as bromocriptine, pergolide 
also has agonist activity at dopamine Dl receptors. Certain other 
Pharmacol, effects of pergolide, such as reduction of dopamine 
turnover and effects on free radical scavenging enzymes, may be relevant 
in the early treatment of Parkinson's disease but this has not 



been conclusively determined Short and long term noncomparative studies show 

that pergolide is an effective adjunct to levodopa therapy in 

patients with advancing Parkinson's disease, reducing the 

adverse effects of long term levodopa monotherapy and often enabling a 

reduction in levodopa dosage. In placebo comparisons pergolide was 

generally more effective than placebo and was associated with benefits 

similar to those seen in noncomparative studies. Longitudinal comparisons 

in individual patients indicate that the antiparkinsonian 

efficacy of pergolide is similar to that of mesulergine, 

lergotrile and lisuride, and may be superior to that of bromocriptine. 

Controlled comparisons with bromocriptine tend to support this latter 

finding. Studies evaluating the efficacy of pergolide as 

monotherapy early in the course of Parkinson's disease have 

shown the drug to be effective, but opinion is divided as to the value of 

early treatment with dopamine agonists (as opposed to levodopa 

monotherapy) . Thus, pergolide is an effective adjunct to 

levodopa therapy in patients with advanced Parkinson's disease 

and may have a role in the treatment of early disease if its postulated 

beneficial effects on disease progression are proven. Pergolide 

is a semisynthetic ergoline dopamine agonist used in the treatment of 

Parkinson's disease. It has potent activity at presynaptic 

dopamine D2 receptors but is also active at postsynaptic D2 and dopamine 

Dl receptors. In vitro, pergolide suppressed D2-mediated 

prolactin release from rat anterior pituitary fragments and inhibited 

potassium-mediated dopamine or acetylcholine release from rat caudate 

slices. Pergolide-induced activation of rat striatal Dl 

receptors has been shown to stimulate adenylate cyclase activity which, in 
turn, increased production of cAMP. The majority of receptor binding studies 
indicate that pergolide is considerably more selective for D2 
than for Dl receptors. In vivo, pergolide has been shown to 
induce contralateral turning in rats with right-side nigrostriatal 
lesions; it also induced climbing in rats selected on the basis of a 
climbing response to apomorphine . Pergolide had similar actions 
to those of selective D2 agonists in 

l-methyl-4-phenyl-l , 2,3, 6-tetrahydropyridine-induced hemiparkinsonian 
monkeys but was more potent than selective Dl agonists. Pergolide 
improved parkinsonian symptoms in another study in this model. 
Its effects were more marked, but of shorter duration, than those of 
bromocriptine or cabergoline. One theory regarding the cause of 
Parkinson's disease is that metabolism of dopamine produces free 
radicals which damage nigral neurons. Its effects on oxygen radical 
scavenging enzymes are unclear; the drug induced superoxide dismutase in 
one in vivo animal study but had no effect in another (but did induce 
catalase and glutathione peroxidase) . Single 1, 2, 5 and lOmg doses of 
pergolide produced mean peak plasma concns. (Cmax) of 2.09, 4.57, 
20.3 and 26 |ug/L, resp., in rhesus monkeys (administration of 
therapeutic doses to volunteers was considered unethical) . The time to 
Cmax ranged between 2.4 and 2.7 h at all dose levels. Mean steady-state 
pergolide plasma concns. of 0.0275 to 1.167 ng/L were recorded 
during treatment with pergolide 2.25 to 9 mg/day in patients 
with Parkinson's disease; extensive interpatient variability was 
noted. 55% Of a 0.138mg radiolabeled oral dose of pergolide was 
excreted in the urine of volunteers; a further 40 to 50% of radioactivity 
appeared in the feces and approx. 3% appeared in expired air. 
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The combination of levodopa and a dopamine agonist in the treatment of 
patients with Parkinson's disease often reduces the severity of 
motor fluctuations. In patients with very severe motor fluctuations, 
monotherapy with continuous subcutaneous infusions of the dopamine agonist 
apomorphine may result in a marked reduction of hyperkinesia and on-off 
phenomena. We report 3 patients with Parkinson's disease and 
motor fluctuations who received high doses of pergolide without 
levodopa resulting in a reduction of motor fluctuations. All patients 
received doses of pergolide exceeding the maximum recommended 
dose. One patient also required additional therapy with amantadine. 
These data show that in some patients oral treatment with high doses of a 
dopamine agonist may improve the severity of motor fluctuations and 
achieve a good control of parkinsonian signs without concomitant 
levodopa treatment. 
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AB Advances in the medical treatment of Parkinson disease, current 

therapies with levodopa, bromocriptine, pergolide, selegiline, 

amantadine, and anticholinergic agents, and the management of drug 

dyskinesias are discussed. 

Rosemary Gregor 



L9 ANSWER 152 OF 331 

reserved on STN 
ACCESSION NUMBER 
TITLE: 
AUTHOR: 

CORPORATE SOURCE 
SOURCE : 



EMBASE COPYRIGHT (c) 2009 Elsevier B.V. All rights 
DUPLICATE 116 

1998003083 EMBASE 

New options for treatment of Parkinson's disease. 
Lewitt, P. A., Dr. (correspondence) 

Clinical Neuroscience Center, 5821 West Maple Road, West 
Bloomfield, MI 48322, United States. 
Bailliere's Clinical Neurology, (1997) Vol. 6, 
No. 1, pp. 109-123. 



COUNTRY : 

DOCUMENT TYPE: 
FILE SEGMENT: 

LANGUAGE : 
SUMMARY LANGUAGE 
ENTRY DATE: 



Refs: 66 

ISSN: 0961-0421 CODEN: BCNUEK 
United Kingdom 

Journal; General Review; (Review) 
03 7 Drug Literature Index 

008 Neurology and Neurosurgery 

English 
English 

Entered STN: 22 Jan 1998 
Last Updated on STN: 22 Jan 1998 
New medications recently developed for treating Parkinson's 
disease include two inhibitors of catechol-O-methyltransf erase (COMT) , 
entacapone and tolcapone, which, by decreasing the elimination of 
levodopa, extend the duration of its effects. Increased 'on' time and 
less ' wearing-of f ' symptomatology can he expected with the use of these 
COMT inhibitors. Two non-ergot dopaminergic agonists (pramipexole and 
ropinirole) and a long- acting ergoline (cabergoline) are also being 
introduced. These dopaminergic agonists, like the ergot derivatives 
currently available (bromocriptine, lisuride, and pergolide) , 
are useful as adjuncts to levodopa, and are also efficacious as 
monotherapies . 
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AB A high-yielding one-pot synthesis of pergolide, an alkaloid 
useful for the adjunctive treatment of Parkinson's disease, 
starting from dihydrolyzergol was described. The process involved the 
formation of quaternized amine intermediates, followed by a highly 
selective demethylation and thioether formation via thiomethoxide ion. A 
novel tandem chromatog. procedure was used to remove closely related 
byproducts, which included an unexpected and unusual thiomethyl ether 
homolog of pergolide. 
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Treatment with weak electromagnetic fields restores dream 
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SOURCE: The International journal of neuroscience, (1997 

Jun) Vol. 90, No. 1-2, pp. 75-86. 
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AB Absent or markedly reduced REM sleep with cessation of dream recall has 
been documented in numerous neurological disorders associated with 
subcortical dementia including Parkinson's disease, progressive 
supranuclear palsy and Huntington's chorea. This report concerns a 69 
year old Parkinsonian patient who experienced complete cessation 
of dreaming since the onset of motor disability 13 years ago. Long term 
treatment with levodopa and dopamine (DA) receptor agonists (bromocriptine 
and pergolide mesylate) did not affect dream recall. However, 
dreaming was restored after the patient received three treatment sessions 
with AC pulsed picotesla range electromagnetic fields (EMFs) applied 
extracranially over three successive days. Six months later, during which 
time the patient received 3 additional treatment sessions with EMFs, he 
reported dreaming vividly with intense colored visual imagery almost every 
night with some of the dreams having sexual content. In addition, he 
began to experience hypnagogic imagery prior to the onset of sleep. 
Cessation of dream recall has been associated with right hemispheric 
dysfunction and its restoration by treatment with EMFs points to right 
hemispheric activation, which is supported by improvement in this 
patient's visual memory known to be subserved by the right temporal lobe. 
Moreover, since DA neurons activate REM sleep mechanisms and facilitate 
dream recall, it appears that application of EMFs enhanced DA activity in 
the mesolimbic system which has been implicated in dream recall. Also, 
since administration of pineal melatonin has been reported to induce vivid 
dreams with intense colored visual imagery in normal subjects and 
narcoleptic patients, it is suggested that enhanced nocturnal melatonin 
secretion was associated with restoration of dream recall in this patient. 
These findings demonstrate that unlike chronic levodopa therapy, 
intermittent pulsed applications of AC picotesla EMFs may induce in 
Parkinsonism reactivation of reticular-limbic-pineal systems 
involved in the generation of dreaming. 
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AB Pergolide is a synthetic ergot alkaloid approved for the 

treatment of Parkinson's disease. Process-related impurities 

from the synthesis are difficult to remove chemical without significant yie 

loss. An alternative purification procedure was necessary. Pergolide 

is soluble in nonaq. solvents such as chloroform, methylene chloride, and 



DMF. Solubility is improved when the halocarbon is mixed with an ale. such as 
methanol. These characteristics are desirable for silica gel chromatog. 
This paper describes the evaluation of solubility as a function of halocarbon 

and the development of a silica gel system to sep. the process-related 
impurities from pergolide. The criteria for choosing a com. 
available silica gel and results from purification using axial compression 
column technol. are also discussed. 
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AB A 52 year old fully medicated physician with juvenile onset 

Parkinsonism experienced 4 years ago severe 'on-off' 

fluctuations in motor disability and debilitating speech impairment with 
severe stuttering which occurred predominantly during 'on-off' periods. 
His speech impairment improved 20%-30% when sertraline (75 mg/day) , a 
serotonin reuptake inhibitor, was added to his dopaminergic medications 
which included levodopa, amantadine, selegiline and pergolide 
mesylate. A more dramatic and consistent improvement in his speech 
occurred over the past 4 years during which time the patient received, 
on a fairly regular basis, weekly transcranial treatments with AC pulsed 
electromagnetic fields (EMFs) of picotesla flux density. Recurrence of 
speech impairment was observed on several occasions when regular 
treatments with EMFs were temporarily discontinued. These findings 
demonstrate that AC pulsed applications of picotesla flux density EMFs 
may offer a nonpharmacologic approach to the management of speech 
disturbances in Parkinsonism. Furthermore, this case 
implicates cerebral serotonergic deficiency in the pathogenesis of 
Parkinsonian speech impairment which affects more than 50% of 
patients. It is believed that pulsed applications of EMFs improved this 
patient's speech impairment through the facilitation of serotonergic 
transmission which may have occurred in part through a synergistic 
interaction with sertraline. 
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AB All major symptoms of Parkinson's disease, i.e., rigidity, 

tremor, hypokinesia and postural instability are induced by an impaired 
dopaminergic neurotransmission in the nigro-striatal pathway. Levodopa 
pioneered the symptomatic therapy of Parkinson's disease. While 
it is effective on the motor symptoms, long-term levodopa therapy often 
results in dyskinesia, motor fluctuations and psychosis. Coadministration 
of levodopa and dopamine agonists, bromocriptine and pergolide, 
decreases these adverse side effects. Anticholinergics and amantadine are 
often effective as adjuvant drugs for the early stage of patients with 
Parkinson's disease. Furthermore, L-threo-DOPS, nor-adrenergic 
precursor drug, is sometimes effective for the advanced stage of 
Parkinson's disease. Thus coadministration of multiple 
antiparkinsonian drugs, rather than single therapy of levodopa, is 
useful for the long-term treatment of Parkinson's disease. 

L9 ANSWER 158 OF 331 BIOSIS COPYRIGHT (c) 2009 The Thomson Corporation on 

STN DUPLICATE 122 

ACCESSION NUMBER: 1997:214715 BIOSIS 
DOCUMENT NUMBER: PREV199799521219 

TITLE: New strategies with dopaminergic drugs: Modified 

formulations of levodopa and novel agonists. 
AUTHOR(S): Goetz, Christopher G. 

CORPORATE SOURCE: Rush Univ . /Rush-Presbyterian-St . Luke's Med. Cent., 

Chicago, IL 60612, USA 
SOURCE: Experimental Neurology, (1997) Vol. 144, No. 1, 

pp. 17-20. 

CODEN: EXNEAC. ISSN: 0014-4886. 
DOCUMENT TYPE: Article 

General Review; (Literature Review) 
LANGUAGE: English 

ENTRY DATE: Entered STN: 22 May 1997 

Last Updated on STN: 22 May 1997 

AB Most new pharmacological therapies in Parkinson's disease focus 

on the dopaminergic system. Drugs that enhance dopaminergic function fall 
into three primary categories: amino acid precursors to dopamine, agonists 
that stimulate dopamine receptors, and enzyme antagonists that prevent the 
metabolism of dopamine and hence permit more or prolonged neurotransmitter 
activity; the first two are discussed below. Within the first category, 
levodopa is the amino acid precursor to dopamine, and a number of 
modifications in its formulation have been developed to enhance 
dopaminergic activity. In the area of agonists, new agents pramipexole, 
ropinerole, and cabergoline have recently been developed to complement the 
currently available bromocriptine and pergolide, and these new 
drugs maybe released in the United States. 
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Clinical experience with the use of pergolide is presented in 55 
patients with Parkinson's disease. Fifty to 900 ^g/day (mean 
242.73, SD 217.51) of pergolide and 0.64-1.05 ng/kg/day (mean 
4.58, SD 4.25) pergolide was given together with L-carbidopa to 
29 males and 26 females for a period of up to 2 years 7 months. Low-dose 
pergolide together with L-carbidopa is effective in the treatment 
of parkinsonism without side effects, even in advanced stages of 
the disease. No patients required surgical treatment such as pallidotomy 
or deep brain stimulation recommended by other investigators. We 
emphasize that parkinsonism can be sufficiently treated with 
pergolide and L-dopa and that surgical treatment should be 
minimized unless there is no alternative. 
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:onist pergolide is an effective adjunct to 
levodopa in patients with advancing Parkinson's disease. 
Pergolide reduces the motor complications of long-term levodopa 
monotherapy and often enables a reduction in the dosage of levodopa in 
patients with Parkinson's disease. Pergolide appears 

to have similar efficacy and tolerability to other dopamine agonists, 
although some clinical data indicate that pergolide is a more 
effective adjunct to levodopa than bromocriptine. Monotherapy with 
pergolide has also proven effective in improving symptoms in 
patients with early Parkinson's disease. However, compared with 
levodopa in this indication the value of pergolide monotherapy 
remains unclear. Pergolide therapy should be introduced and 
discontinued gradually in order to minimise adverse effects. 
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Pharmacologic options for managing Parkinson's disease. 
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Current therapy for idiopathic Parkinson's disease (IPD) is 
mainly symptomatic with the focus on individualizing therapy for early and 
advanced stage disease. The most effective drug for both early and 
advanced IPD is levodopa. For patients with mild disease and minimal 
disability, monotherapy with anticholinergic agents, amantadine, 
selegiline, or dopamine agonists (eg, bromocriptine and pergolide 
) may be useful. Advanced disease is usually associated with 
levodopainduced complications, such as motor fluctuations and dyskinesias, 
which may be alleviated by adjusting levodopa dosing or by adding a 
dopamine agonist. Although no drug has been unequivocally proven to be 
neuroprotective in IPD, selegiline, amantadine, bromocriptine, and 
pergolide may play some role in delaying the progression of 
disease . 
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It has recently been considered that free radicals are closely involved in 
the pathogenesis of Parkinson's disease (PD) , and the level of 
nitric oxide radical (.NO), one of the free radicals, is reported to 
increase in PD brain. In the present study, we established a direct 
detection system for .NO in an in vitro .NO-generating system using 
3- (2-hydroxy-l-methylethyl-2-nitrosohydrazino) -N-methyl-l-propanamine as 
an .NO donor and 2- (4-carboxyphenyl) -4, 4, 5, 5-tetramethylimidazoline-l-oxyl 
3-oxide (carboxy-PTIO) by electron spin resonance (ESR) spectrometry and 
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examined the quenching effects of the dopamine agonists pergolide 
and bromocriptine on the amount of .NO generated. .NO appeared to be 
scavenged by pergolide and, to a lesser extent, by 

bromocriptine. In the competition assay, the 50% inhibitory concentration 
values for pergolide and bromocriptine were estimated to be 
apprx 23 and 200 mu-M, respectively. It vias previously reported that in 
vivo treatment of pergolide and bromocriptine completely 
protected against the decrease in levels of striatal dopamine and its 
metabolites in the 6-hydroxydopamine-inj acted mouse. Considering these 
findings, pergolide and probably bromocriptine may also protect 
against dysfunction of dopaminergic neurons because of its multiple 
effects; not only does it stimulate the presynaptic autoreceptors, but it 
also directly scavenges .NO radicals and hence protects against 
.NO-related cytotoxicity. This ESR spectrometry method using carboxy-PTIO 
may be useful for screening other drugs that can quench .NO. 
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AB We studied the characterization of cabergoline, a new ergot alkaloid 

derivative and a selective dopamine D-2 receptor agonist, in comparison to 
bromocriptine and pergolide in reserpine-treated rodents. 
Cabergoline (0.25-1.0 mg/kg, s.c.) improved dose-dependently the 
reserpine-induced akinesia that was assessed on the locomotor activity, 
and the efficacy lasted longer than those of bromocriptine (1.2-5.0 mg/kg, 
s.c.) or pergolide (0.0625-0.5 mg/kg, s.c). Cabergoline (ED-50 
= 1.10 mg/kg, at 4 h after the administration of drugs) also reversed 
catalepsy, the failure to correct an externally imposed posture, and its 
efficacy was stronger and longer than bromocriptine (ED-50 = 4.65 mg/kg, 
at 4 h) . Further, reserpine-induced rigidity was improved equally by 
cabergoline (0.125-1.0 mg/kg, i.v.) and bromocriptine (1.0 mg/kg, i.v.). 
When cabergoline was administered together with 

3- (3, 4-dihydroxyphenyl) -L-alanine (L-DOPA) , the effects were additive. 
Our results indicate that the long-lasting effects of cabergoline could be 
beneficial for treating Parkinson's disease. 
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AB We report two patients with clinically diagnosed progressive supranuclear 
palsy (PSP) : a 69-year-old man and a 73-year-old woman. Both patients 
showed supranuclear ophthalmoplegia, postural instability, pseudobulbar 
palsy, and Parkinsonism. In the first patient, we administered 
L-dopa/carbidopa (300mg/30mg/day) , which moderately improved gait 
disturbance, but exerted no beneficial effects on gaze palsy. Then, we 
administered amitriptyline, bromocriptine, pergolide, 
1-threo-DOPS or 5- hydroxytryptophan (5-HTP) in addition to 
L-dopa/carbidopa. The second patient was treated by the monotherapy of 
L-dopa/carbidopa, amitriptyline, 1-threo- OOPS or 5-HTP. We interposed 
two to three weeks between administration of each drug. In both patients, 
amitriptyline (75mg/day) markedly improved both gait disturbance and 
horizontal gaze palsy, 5-HTP (600mg/day) also improved horizontal gaze 
palsy, but failed to alleviate gait disturbance. The results suggest the 
involvement of impaired serotonergic system in ophthalmoplegia of PSP. 
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AB Parkinson's disease (PD) is a common neurodegenerative disease 

characterized by tremor, rigidity, bradykinesia, and loss of postural 
reflexes. Although the agents available for symptomatic treatment now 
allow most parkinsonian patients to live a normal life-span, 
these patients become progressively unable to participate in social 
functions, perform activities of daily living, and work. Therapy for PD 
may be associated with many complications that contribute to these 
disabilities. For this reason, education is helpful for the patient newly 
diagnosed with PD. Over the past 6 years, three new medications 
(selegiline, pergolide, and controlled-release levodopa) have 
been approved for use in Parkinson's disease. Other agents now 
available for the treatment of psychiatric illness may also be helpful in 
selected cases of PD. With this in mind, we review the commonly 
prescribed drugs and outline a rational plan for treatment of 
parkinsonism . 
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A variety of medical treatment strategies have been proposed as a means of 
slowing the progression of Parkinson's disease. This includes 
administration of selegiline (deprenyl) therapy, early use of 
bromocriptine or pergolide, and delay of levodopa therapy or 
restriction of the dose. There is no compelling evidence supporting the 
use of any of these treatment strategies for this purpose. 
Carbidopa-levodopa remains the most potent medication for symptomatic 
treatment of Parkinson's disease. Although starting levodopa 
therapy with the controlled-release formulation is advocated, this does 
not appear to have any major advantages over standard carbidopa-levodopa. 
Further studies are needed to identify other means of halting the 
progression of Parkinson's disease. 
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Although theoretical reasons exist for believing that selegiline slows the 
progression of Parkinson's disease, this has not been shown in 
clinical trials. Selegiline improves the symptoms of Parkinson 
's disease, allowing the introduction of levodopa to be delayed in de-novo 
patients and, later, for levodopa to be used at a lower dose. It does not 
lessen the long-term problems of dyskinesia and fluctuations associated 
with levodopa therapy. The report of an increased mortality associated 
with selegiline therapy awaits further evaluation. Of the dopamine 
agonists, pergolide appears to be more potent than 
bromocriptine; cabergoline looks promising. The 

catechol-O-methyltransf erase inhibitors, tolcapone and entacopone, prolong 
the duration of action of levodopa and also show promise. The main 
objective in the drug treatment of Parkinson's disease remains 
the optimization of the dose and frequency of levodopa administration. 
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Hely M A; Morris J G; Burns R J; Lander C M; McLaughlin D 
B; Donnan G A 

Dept of Neurology, Westmead Hospital, Sydney, NSW 2145, 
Australia . 

Journal of clinical neuroscience : official journal of the 
Neurosurgical Society of Australasia, (1996 Jul) 
Vol. 3, No. 3, pp. 234-8. 
Journal code: 9433352. ISSN: 0967-5868. 
Scotland: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
English 

NONMEDLINE; IN-DATA-REVIEW; IN-PROCESS; NONINDEXED 
Entered STN: 22 Jul 2008 
Last Updated on STN: 1 Jan 2009 
The efficacy and side effects of pergolide, a D(l) and D(2) 
dopamine agonist, were assessed in an open label study in 39 patients with 
long standing Parkinson's disease complicated by end of dose 
failure and/or dyskinesia. 27 patients completed 28 weeks of the study. 
The mean dose of pergolide was 2.26 mg/day ( 0 . 15-5 . Omg/day) . 
Levodopa was reduced by a mean of 273 mg/day (range 0-1950mg/day) from the 
initial mean dose of 920 mg/day (range 150-2950mg/day ) . Hours in which 
the drug was efficacious significantly increased. Dyskinesia and dystonia 
were significantly reduced. The scores on an abbreviated 
Parkinson's disease rating scale significantly improved in both 
the 'on' and 'off periods. 11 patients withdrew due to early side effects 
but the majority of patients tolerated pergolide well. In these 
patients pergolide was an effective adjunct to levodopa. 
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Apomorphine is a highly potent free radical scavenger in 
rat brain mitochondrial fraction. 

Gassen, Michael; Glinka, Yelena; Pinchasi, Bilha; Youdim, 
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Ergoline-derived dopamine receptor agonists, like pergolide or 
bromocriptine, have recently attracted attention as potential 
neuroprotective drugs. The classical mixed type dopamine D-1 and D-2 
receptor agonist apomorphine, although used clinically in the therapy of 
Parkinson's disease, has never been examined for any properties 
related to neuroprotection. In this paper, we examine the effects of 
0.1-100 mu-M apomorphine on ascorbate/iron-stimulated free radical 
processes in rat brain mitochondrial fraction. Lipid peroxidation as 
assayed by the thiobarbituric acid reaction can be completely inhibited by 
submicromolar concentrations of apomorphine (0.3 mu-M with 2.5 mu-M Fe-2+ 
and 0.6 mu-M with 5.0 mu-M Fe-2 + ) , which proved to be more than twice as 
effective as desf errioxamine and twenty times as compared with dopamine. 
The inhibition of lipid peroxidation in mitochondria correlates with an 
increased rate of apomorphine oxidation. The formation of protein 
carbonyls, which is generally less sensitive to antioxidants, could be 



significantly reduced by apomorphine . In the model system we employed, 
apomorphine was more active than dopamine, desf errioxamine, or 
pergolide in preventing the formation of thiobarbituric reactive 
substances. The time course of the reaction suggests that apomorphine 
acts as a radical scavenger and that its iron chelating properties may not 
be of major importance. Since oxidative stress has been implicated in 
Parkinson's disease, the role of apomorphine as a neuroprotective 
is worthy of examination. 
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AB Fifteen Thai patients with Parkinson's disease (7 females, 8 

males) were enrolled in an open label trial of pergolide (a new 
dopamine agonist) to evaluate its safety and efficacy. Inpatients and 
outpatients from Siriraj Hospital, Mahidol University, Bangkok 10700, 
Thailand from 1992 to 1994 were included in the study with a total 
duration of 18 weeks. Both de novo patients and patients who were being 
treated with levodopa without dopamine agonist and were obtaining a less 
than optimal response at both visit 1 and visit 2 were all enrolled in 
this study. At entry into the study, 3 patients had Hoehn and Yahr stage 
I, 7 patients at stage II, 3 patients at stage III, and 2 patients at 
stage IV. Pergolide dosage was gradually built up until an 
optimal dosage was achieved. The average dose of pergolide 
during the study was 0.94 mg/day (range 0.075 to 8 mg/day) . All patients 
completed the study and no patients dropped out. Two patients (13.33 per 
cent) experienced nausea (on 0.4 mg/ day and 0.075 mg/day), two patients 
(13.33 per cent) experienced sleepiness (0.50 mg/day and 0.075 mg/day) and 
one patient (6.67 per cent) unsteadiness on walking (0.50 mg/day). There 
was one patient who required pergolide up to 8 mg/day which is 
higher than the recommended dosage (5 mg/day) but this patient experienced 
no adverse effects and his disabled dyskinesia was abolished. Our study 
demonstrated the good toleration and efficacy of pergolide 
treatment for Thai patients with Parkinson's disease. This new 
dopamine agonist stimulates both D-1 and D-2 receptors in comparison to 
other dopamine agonists (bromocriptine and lisuride) which stimulate only 
D-2 receptors. 
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Focal transcranial magnetic , 
single oral dose (0.125 mg) 
the excitability of the moto: 



Jun 



STN: 10 Jun 1996 
imulation vjas used to evaluate the effect a 
of the dopamine agonist pergolide on 

ex in five healthy subjects. Resting 
and active motor thresholds of the abductor digiti minimi muscle were 
unaffected. The mean duration of the cortical silent period was 
significantly lengthened by up to 22 ms . The cortico-cortical inhibition 
as studied by a paired conditioning-test stimulation ( interstimulus 
intervals of 1-5 ms) was enhanced significantly while the cortico-cortical 
facilitation at longer intervals (6-15 ms) showed only an insignificant 
trend towards less facilitation. All effects peaked at 3 h after drug 
intake and were reversible after 24 h. Peripheral motor excitability as 
tested by the duration of the peripheral silent period and the size of the 
maximum M wave remained unchanged. The present data support the view that 
pergolide is capable of enhancing motor cortex inhibition which is 
known to be deficient in idiopathic Parkinson's disease. 
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The levodopa dose-sparing capacity of pergolide and 

bromocriptine, along with the maximum ability to improve activity of daily 
living and motor scores, were compared in 33 patients with idiopathic 
Parkinson's disease (Hoehn-Yahr stage 2-4) in a 24-week, 

open-label, crossover study. Patients received one dopamine agonist for 
12 weeks and then were crossed over to the other for 12 weeks (8 weeks. 



titration; 4 weeks, steady state in each period) . The maximum doses 
allowed were pergolide 5 mg/day and bromocriptine 50 mg/day. As 
patients' clinical response to a dopamine agonist increased, the levodopa 
dose was decreased. Twenty-seven patients completed the study. No 
serious adverse events or clinically significant changes in vital signs o 
laboratory tests were observed. The mean doses of bromocriptine and 
pergolide at the end of titration vjere 21.7 ± 5.5 mg 
(bromocriptine data for the two groups combined) and 3.6 ± 1.1 mg ( 
pergolide data for the two groups combined) , respectively. The 
mean levodopa dose was reduced 8.3% with bromocriptine as the first agent 
and increased 28.0% with bromocriptine as the second agent. The mean 
levodopa dose was reduced 31.4% with pergolide as the first 
agent and 15.5% with pergolide as the second agent. Levodopa 
could not be discontinued in any of the patients. Statistically 
significant levodopa dose-sparing capacity and considerable clinical 
benefit were achieved with both agonists; however, the results were more 
favorable with pergolide. 
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AB Pramipexole, an amino-benzathiazole 

( (S) -4, 5, 6, 7-tetrahydro-N-6-propyl-2, 6-benzothiazolediamine 
dihydrochloride monohydrate) direct-acting dopamine receptor agonist 
effective in treating Parkinson's disease, bound selectively and 
with high affinity to dopamine D2-like receptors, with highest affinity a 
dopamine D-3 receptors. Ergot dopamine receptor agonists (bromocriptine, 
lisuride, pergolide) bound to both dopamine and non-dopamine 
receptors. Although all agonists depressed dopamine neuron firing, only 
pramipexole and quinpirole completely silenced firing when administered i 
slowly-accumulating doses. High-dose pergolide, but not other 
ergots, completely suppressed firing when given by a prompt bolus i.v. 
injection, suggesting efficacy limitations may have involved receptor 
desensitization for pergolide, but not for bromocriptine and 
lisuride. We conclude that pramipexole differs from ergot dopamine 
receptor agonists currently used in the treatment of Parkinson's 
disease by virtue of its selectivity for dopamine receptors, its 
preferential affinity for the dopamine D-3 receptor subtype, and its 
greater efficacy for stimulating dopamine receptors, as indicated in thes 
electrophysiology assays. 
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AB Parkinson's disease, because of its progressive degenerative 

nature, is associated with increased disability and mortality compared 
with mortality in the general population. We examined mortality data from 
three clinical trials involving 1,330 patients with Parkinson's 
disease treated with pergolide as an adjunct to levodopa or 
levodopa/carbidopa therapy. The ratio of observed deaths to expected 
deaths in the general population of the same age, gender, race 
distribution, and period of observation was 2.3 for the 3 studies 
combined. The ratio is lower than that in Parkinson's disease 
patients treated prior to the introduction of levodopa, consistent with 
ratios with levodopa and levodopa combination therapy. The ratio is 
slightly higher than in Parkinson's disease patients treated 
with levodopa and levodopa combination therapy, which may be attributable 
to differing patient characteristics in the populations studied. 
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AB Antiparkinsonion drugs are dopamine agonists and they have been 

reported to increase striatal acetylcholine (ACh) concentrations. 
U-91356A is a D-2 selective dopamine agonist. Therefore, it was 
investigated for its effect on rat striatal ACh concentration, and the 
results were compared with those obtained with pergolide and 
quinpirole under similar conditions. U-91356A was as potent as 
pergolide and less potent than quinpirole in increasing striatal 
ACh in nonreserpinized rats. The intrinsic activity of U-91356A was 
significantly (P It 0.03) greater than pergolide in 

non-reserpinized rats. In reserpinized rats, the potency of investigated 
dopamine agonists was similar for elevating ACh levels, and intrinsic 
activity of U-91356A (P It 0.01) was higher as compared to that obtained 
with quinpirole or pergolide. In the unilateral substantia 
nigra lesioned animals, the intrinsic activity of U-91356A for increasing 
striatal ACh was significantly (P It 0.01) higher in the denervated, as 
compared to innervated, striatum. The supersensitive response of 
quinpirole and pergolide for increasing striatal ACh was also 
observed on the lesioned as compared to intact side. Haloperidol 
significantly (P It 0.01) blocked U-91356A-induced elevation in striatal 



ACh in non-reserpinized rats. Based on these results, U-91356A appears to 
be a potent agonist of striatal post-synaptic D-2 dopamine receptors and 
is expected to be an effective anti-parkinsonian drug. 
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There is no doubt that levodopa treatment remains one of the major 
advances in the clinical management of parkinsonian patients. 
However, the efficacy of levodopa decreases after several years and motor 
complications appear. Dopamine agonists stimulate directly the spared 
postsynaptic dopaminergic system of the striatum, therefore bypassing 
presynaptic dopamine metabolism. DAs including pergolide, 
bromocriptine, lisuride, and apomorphine exert a clear symptomatic, 
antiparkinsonian effect. Furthermore, long term treatment with 
DAs does not seem to be associated with motor fluctuations. Recently, 
preclinical data have shown that DAs, notably pergolide, have 
protective effects on nigral neurons. This paper discusses issues 
associated with levodopa toxicity and the complications of its treatment 
as well as the question of whether agonists, in addition to their 
symptomatic effect, also have a protective action in Parkinson's 
disease . 
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This multicentre, open-label, crossover study compared the effects of 
pergolide and bromocriptine in combination with levodopa in the 
treatment of 33 patients with idiopathic Parkinson's disease. 
The aim of the study was to compare clinical efficacy and 
levodopa-dose-sparing effects of the two drugs. Pergolide, 
given as either the first or second treatment, reduced the required dose 
of levodopa. On the other hand, bromocriptine given as the first therapy 
reduced this dose, whereas when it was used following pergolide 
treatment, the required dose of levodopa increased. Overall, 
pergolide had significantly greater levodopa-dose-sparing effects 
than bromocriptine. Similar results were obtained for clinical efficacy. 
Pergolide used as either the first or second treatment produced a 
reduction in motor symptoms, whereas bromocriptine used first produced a 
reduction, but as a second treatment produced an increase in motor 
symptoms. Overall, pergolide produced greater clinical benefits 
than bromocriptine. Both treatments were equally well tolerated. The main 
side effect was nausea, which was reported by four patients receiving each 
treatment. No serious adverse events were reported. It is concluded that 
both pergolide and bromocriptine are useful adjuncts to levodopa 
therapy. Furthermore, pergolide appeared to be superior to 
bromocriptine . 
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Entered STN: 24 Jan 1996 
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Entered Medline: 13 Dec 1995 
Early stage Parkinson's disease may be better left untreated if 
it does not limit motor function. Once limitation of function is present 
levodopa-dopa decarboxylase inhibitor combinations are the most effective 
therapy, although amantadine may be satisfactory for a time in milder 
cases. The optimal independent roles of the ergot derivatives 
bromocriptine and pergolide, and the MAOb inhibitor selegiline. 



are not yet generally agreed although they are accepted as useful in 
supplementing the effects of levodopa. With prolonged levodopa use 
various late-stage treatment problems may appear. The pathogenesis of 
these is poorly understood and no completely satisfactory ways of managing 
them are available. 
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Dopamine agonists used in the treatment of Parkinson's 
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It has been suggested that an ideal antiparkinsonian treatment 
requires stimulation of both D-1 and D-2 dopamine receptors. 
Bromocriptine and lisuride are regarded as pure D-2 receptor agonists, 
whereas pergolide and apomorphine are thought to stimulate both 
D-1 and D-2 receptors. The aim of this study was to compare the 
affinities of bromocriptine, lisuride, pergolide, and 
apomorphine for the D-1, D-2, and D-3 receptors in postmortem human 
striatum. The dissociation constants (K-i values) of the dopamine 
agonists were determined from competition binding experiments with 
selective radioligands. The K-i values of the orally administered 
agonists - bromocriptine, pergolide, and lisuride - for the D-2 
receptors were proportional to their optimal doses against 
parkinsonism. K-i ( D-1 ) /K-i ( D-2 ) ratios were 23 for lisuride, 67 
for pergolide, 60 for bromocriptine, and 2.6 for apomorphine. 
K-i (D-3 ) /K-i (D-2 ) ratios were 0.4 for lisuride, 1 for pergolide, 
5.4 for bromocriptine, and 21 for apomorphine. The present results 
support the hypothesis that the antiparkinsonian effect of 
dopamine agonists is mediated primarily by D-2 receptors. Apomorphine is 
a mixed D-l/D-2 agonist, but pergolide has no more D-1 agonist 
properties than bromocriptine and lisuride. The role of the D-3 receptors 
is unknown, but their activation might either be associated with the 
generation of psychiatric side-effects or dyskinesias, or alternatively 
add to antiparkinsonian activity. 
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Retroperitoneal fibrosis in patients with Parkinson's 
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AB OBJECTIVES: The present study describes two patients with retroperitoneal 
fibrosis following prolonged use of bromocriptine and pergolide 
for Parkinson's disease. Both patients also presented severe 
atheromatosis. METHODS: Similar cases reported in the literature are 
reviewed and the possible relationship betvjeen the use of the ergotamine 
derivate and severe atheromatosis is discussed. RESULTS: Both patients, a 
67-year-old male and a 62-year-old female, improved after discontinuing 
bromocriptine, despite severe damage of renal function. CONCLUSIONS: 
Retroperitoneal fibrosis may develop in patients with bilateral ureteral 
obstruction, especially those who have received drugs that have been 
reported to cause the foregoing condition. 
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AB Dyskinesias occur in the majority of patients with Parkinson's 

disease chronically treated with L-DOPA and also occur in several nonhuman 
primate species after l-methyl-4-phenyl-l , 2 , 3 , 6-tetrahydropyridine (MPTP) 
and L-DOPA treatment. The common marmoset (Callithrix jacchus) shows 
parkinsonian motor deficits after MPTP administration, and we now 
report dyskinesias occurring in this species during chronic L-DOPA 
exposure. Marmosets rendered chronically parkinsonian after 
MPTP administration were treated orally with L-DOPA plus carbidopa for 3 
weeks. After several days the animals began to display chorea, 
choreoathetosis, and dystonia. The severity of dyskinesias varied between 
the animals, with the most severely parkinsonian animals 
displaying the most dyskinetic movements. Each animal showed an 
idiosyncratic pattern of dyskinesias, which was highly reproducible. 
These L-DOPA-primed animals also received other D(2), D(l), and mixed 
D(l)/D(2) agonist drugs. Quinpirole, bromocriptine, pergolide, 
apomorphine, and A-77636 all produced dyskinesias that were identical in 
character to those seen after L-DOPA administration, but the D(l) agonist 
A-77636 gradually abolished dyskinesias while preserving its 
antiparkinsonian activity. The MPTP-treated marmoset provides a 
useful model in which to study dyskinesias in Parkinson's 
disease and to examine new therapeutic strategies aimed at alleviating 
this common side effect of chronic dopamine replacement therapy. 
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The efficacy of pergolide as adjunct to levodopa therapy was 
compared to that of bromocriptine in 12 parkinsonian patients 
with fluctuating motor disability and levodopa-induced dyskinesias (mean 
age of onset, 50.6 ± 8 years; Hoehn and Yahr stage between II and IV; 
mean basal UPDRS motor score, 30.6 ± 8.6), in a double-blind crossover 
study. After an 8-day habituation to each agonist, an acute challenge of 
a supraliminal dose of levodopa ('levodopa test') was performed in 
association with either 1 mg pergolide or 10 mg bromocriptine. 
The delay to onset and the duration of therapeutic benefit, the percentage 
improvement in motor disability, and the severity of onset and peak-dose 
dyskinesias were evaluated. Both agonists significantly increased the 
duration of therapeutic benefit, but pergolide more so than 
bromocriptine (p = 0.02). Pergolide also tended to reduce the 
severity of dyskinesias and was globally perceived by the patients to be 
more efficacious than bromocriptine on parkinsonian symptoms and 
fluctuations. This study illustrated the usefulness of the 'levodopa 
test' in evaluating, objectively, the effects of dopamine agonists. 
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The 'off painful dystonia (OPD) , usually concerning the feet, is a type 
of abnormal involuntary movement, induced by the chronic use of levodopa. 



It is mostly observed in the advanced stage of Parkinson's 
disease (PD) , particularly in the early morning, in the evening, and late 
at night. Indeed, some patients have experienced OPD also during 'on' 
periods when dystonic posture of the foot alternates with dyskinesia. The 
pain probably is due to sustained muscle contraction, which causes 
prolonged muscle spasm, as in primary dystonia or torticollis. 
Dopaminergic drugs like bromocriptine, pergolide, and especially 
apomorphine (s.c, infusions, or bolus), can dramatically improve the OPD. 
Anticholinergics baclofen and lithium are also used in the management of 
OPD with some benefit. On the other hand, clinical experience shows that 
in many cases, these therapeutic procedures are not always enough to 
produce the expected results. Thirty PD patients (22 men and eight women) 
with OPD of the foot were treated with botulinum toxin (Botox, Btx) using 
electromyograms to guide injections. Dystonia was evaluated using a 
quantitative rating scale. The selection of the muscles for Btx treatment 
was carried out on the basis of foot posture. We injected Btx into 
tibialis posterior, tibialis anterior, gastrocnemius, flexor digitorum 
longus, and extensores hallucis longus with a median dose 40 lU for each 
muscle, distributed in two sites. In all patients, the pain improved 
within 10 days, whereas in 21 patients, the pain disappeared completely 
for 4 months (range, 3-7 months) ; a concomitant improvement in intensity 
of the dystonic spasm was also observed. No side effects were reported. 
Seven patients with associated 'on' foot dystonia described an improvement 
of foot posture on walking. In conclusion, in this uncontrolled study, 
the use of Btx in OPD seemed a promising tool to improve pain linked to 
foot dystonia; however, because of the well-known underlying dopaminergic 
defect in OPD, the Btx therapy should be considered only if the 
dopaminergic treatment established for the management of OPD has failed. 

L9 ANSWER 184 OF 331 EMBASE COPYRIGHT (c) 2009 Elsevier B.V. All rights 

reserved on STN DUPLICATE 146 

ACCESSION NUMBER: 1996033059 EMBASE 

TITLE: Experience of pergolide in the treatment of Chinese 

parkinsonian patients with dose-related fluctuations. 
AUTHOR: Shan, D . -E . , Dr. (correspondence); Yeh, S.-I. 

CORPORATE SOURCE: Neurological Institute, Veterans General Hospital, Taipei, 

Taiwan, Province of China. 
SOURCE: Chinese Medical Journal (Taipei), (1995) Vol. 56, 

No. 5, pp. 312-318. 

ISSN: 0578-1337 CODEN: CIHCDM 
COUNTRY: Taiwan, Province of China 

DOCUMENT TYPE: Journal; Article 

FILE SEGMENT: 03 7 Drug Literature Index 

038 Adverse Reactions Titles 

008 Neurology and Neurosurgery 

LANGUAGE: English 
SUMMARY LANGUAGE: English; Chinese 
ENTRY DATE: Entered STN: 20 Feb 1996 

Last Updated on STN: 20 Feb 1996 
AB Background. To improve dose-related fluctuations in patients with 
Parkinson's disease, the efficacy of pergolide, a 

long-acting dopamine receptor agonist, was determined. Methods. Using a 
stringent diagnostic criterion for Parkinson's disease, 20 

patients were selected for a short-term open-label trial, and were divided 
into three groups based on the accuracy of clinical diagnosis. Results. 
Nineteen patients completed the study. The mean dosage of 
pergolide was 2.89 mg per day. The total motor score improved by 
34.1% during the 'on' period and by 34.8% during the 'off period, (p < 
0.001). The recorded daily off time decreased from 40.3% to 11.5% (p < 
0.001). There was no statistically significant difference in the 
magnitude of response among different groups of patients; however, 
patients with shorter duration of illness also received significantly 



lower dosage of pergolide. Hallucination, worsening of 

peak-dose dyskinesia, and lowering of blood pressure were major adverse 
effects. Pergolide could not prevent the occurrence of 
neuroleptic malignant syndrome in one patient. Conclusions. 

Pergolide is very effective for moderate to advanced 
Parkinson's disease. 
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AB Alterations in complex I activity, one of the enzymatic units of the 

mitochondrial respiratory chain, have been demonstrated in different 

tissues from patients vjith Parkinson's disease (PD) . 

Subsequently, vie shovjed that the chronic administration of levodopa can 
cause alterations in mitochondrial respiratory chain activity in rats, 
which suggests that the observed deficit in complex I activity in PD might 
be, at least in part, related to chronic levodopa therapy. Our study 
assessed the in vitro effects of different antiparkinsonian 
agents on complex I activity in rat brain. As previously reported, both 
levodopa and dopamine inhibit complex I activity in a dose-dependent 
manner. In contrast, the two major metabolites of dopamine, homovanillic 
acid and 3 , 4-dihydroxyphenylacetic acid as well as 3-O-methyl-dopa, had 
little or no effect on complex I activities. Bromocriptine, 
pergolide, trihexyphenidyl, molindone, and clozapine were all 
without significant inhibitory effects on mitochondrial function. 
Although vitamin C and deprenyl did not alter complex I activity, they did 
prevent the inhibitory effect of both levodopa and dopamine on complex I 
activity. This work indicates that among the different and usual 
antiparkinsonian agents, only levodopa and dopamine induced 
reductions in complex I activity. It also indicates that vitamin C and 
deprenyl are both effective in preventing the levodopa-induced complex I 
inhibition. This latter finding provides further support to the use of 
antioxidants and monoamine oxidase inhibitors as therapeutic strategies in 
attempts to slow the progression of PD. 
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AB We describe a 68-year-old patient with Parkinson's disease who 

developed retroperitoneal fibrosis during pergolide treatment. 

Because pergolide is an ergot derivative, it could be related to 

the development of this complication. 
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AB Pergolide, along with bromocriptine and lisuride, is one of the 

most active dopamine receptor agonists. To determine whether or not 
pergolide protects against dopaminergic neuronal damage, via its 
activity on monoamine metabolism, we studied the effects of 
pergolide pretreatment on changes in monoamines and their 

metabolites in the mouse striatum after intracerebr oventr icular injection 
of 6-hydroxydopamine with pretreatment of desipramine. After 
intracerebroventricular administration of 6-hydroxydopamine (40 mu-g) in 
mice, the levels of dopamine and its metabolites (DOPAC, HVA) in the 
striatum rapidly decreased to 49%, 29% and 68%, respectively, of the naive 
controls at week 1 but then gradually recovered to control levels at weeks 
2 and 4. Repeated pretreatment with pergolide (0.5 mg/kg, i.p.) 
for 7 days before administration of 6-hydroxydopamine, almost completely 
protected against reduction in striatal dopamine and its metabolites 1 
week after injection of 6-hydroxydopamine. Therefore, pergolide 
could normalize the decreased dopamine synthesis or storage, and has a 
neuroprotective effect against dopaminergic dysfunction induced by the 
neurotoxin, 6-hydroxydopamine. Although we found that pergolide 
did not show radical scavenging activity in an in vitro system that 
generated hydroxyl radicals, it has been reported in vivo that 
pergolide treatment may induce Cu/Zn superoxide dismutase in the 
rat striatum. Considering these findings, pergolide may well be 
protective to dopaminergic neurons, largely because of its effects on 
presynaptic autoreceptors and on its induction of Cu/Zn superoxide 
dismutase. Further research on the neuroprotective effects of 
pergolide in Parkinson disease models, by injection of 
6-hydroxydopamine, is needed to clarify its mechanism of action on 
dopaminergic indices. 
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Dopamine agonists (DAGs) were first used in patients 
advanced Parkinson's disease (PD) . At that time, it 
that DAGs could replace levodopa (LD) with fewer side eff 
it soon became clear that while they could not replace LD, 
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s thought 

However, 
they did allow 



reduction of the dose of LD and diminished its side effects. Since the 
use of DAGs reduces response fluctuations as well as dyskinesias, there , 
a tendency to introduce them in the first stages of the disease, trying to 
delay motor fluctuations. While many DAGs have been developed, only four 
have been marketed and are used extensively for the treatment of 
Parkinson's disease: apomorphine, bromocriptine, lisuride and 
pergolide. In the present chapter, following a review of the 
"old" DAGs, the experience with three new promising DAGs is reported: 
cabergoline, ropinirole and pramipexole. 
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Dopamine agonists in the treatment of Parkinson's disease. 
Pahwa, Rajesh [Reprint author]; Roller, William C. 
Dep. Neurology, Univ. Kansas Med. Cent., 3901 Rainbow 
Blvd., Kansas City, KS 66160, USA 

Cleveland Clinic Journal of Medicine, (1995) Vol. 
62, No. 4, pp. 212-217. 
ISSN: 0891-1150. 
Article 

General Review; (Literature Review) 

English 

Entered STN: 30 Aug 1995 
Last Updated on STN: 30 Aug 1995 
The dopamine agonists bromocriptine and pergolide are useful 
adjuvants to levodopa in treating Parkinson's disease. Used 
this way, they can produce clinical improvement and can often permit 
lowering of the levodopa dosage. Bromocriptine or pergolide can 
be used as initial monotherapy in Parkinson's disease. When 
used as an adjuvant to levodopa therapy, these drugs can result in 
clinical improvement and a decreased levodopa requirement. To avoid side 
effects, the starting dosage should be low (1.25 mg per day of 
bromocriptine or 0.05 mg of pergolide) and should be increased 
slowly. The standard daily dose of bromocriptine ranges from 7.5 to 60 
mg, and of pergolide, from 0.75 to 4 mg. Combination therapy 
with low dosages of levodopa and a dopamine agonist may also decrease the 
incidence of side effects of both agents. 
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PREV199698701046 

Pergolide mesylate in Parkinson's disease treatment. 
Pezzoli, G. [Reprint author]; Canesi, M. ; Pesenti, A.; 
Mariani, C. B. 

Ospedale Maggiore Policlin., Pad. Ponti, Via F. Sforza 35, 

1-20122 Milan, Italy 

Journal of Neural Transmission Supplement, (1995) 
Vol. 45, No. 0, pp. 203-212. 
CODEN: JNTSD4. ISSN: 0303-6995. 

Article 

General Review; (Literature Review) 
English 

Entered STN: 27 Mar 1996 
Last Updated on STN: 27 Mar 1996 

In the past 15 years, clinical data of over 1,500 patients treated with 
pergolide mesylate have been published. Percolide is a dopamine 
agonist with a potent stimulating effect on D2 and also on Dl receptors. 
This pharmacodynamic characteristic seems the most effective in increasing 
the motility in Parkinson's disease. Pergolide has 

been used almost exclusively as an adjunct to levodopa treatment. Its 
positive effects seems to be related to its long plasma half life, about 
27 hours, and 5-6 hours of clinical activity; it has shown to be effective 
on all parkinsonian symptoms except for the reduction of 

postural reflexes, it reduces off periods and, compared to bromocriptine, 
it considerably improves the activities of daily living. Adverse 
reactions are, for the most part, mild and reversible, they mostly include 
nausea and gastroenteric disturbances. 
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1995:831685 SCISEARCH 
TG955 

PERGOLIDE IN THE TREATMENT OF ADVANCED PARKINSONS-DISEASE 
MECO G (Reprint); ALESSANDI A; FABBRINI G; ZUCHEGNA P; 
PRATESI L; FABRIZIO E; VANACORE N; BONIFATI V 
UNIV ROMA LA SAPIENZA, DIPARTIMENTO SCI NEUROL, 1-00185 
ROME, ITALY 
ITALY 

GIORNALE DI NEUROPSICOFARMACOLOGIA, (SEP-OCT 1995***) 
Vol. 17, No. 5, pp. 129-133. 
ISSN: 0391-9048. 

CIC-EDIZIONI INTERNAZIONALI SRL, VIA L SPALLANZANI, 
11-00161 ROMA, ITALY. 
Article; Journal 

20 



Entered STN: 1995 
Last Updated on STN: 1995 
*ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
The treatment of motor fluctuations in ***Parkinsonian 
patients is usually based on the use of slow release oral formulations of 
levodopa, or on the adjunct of orally or parenterally administered 
dopamine agonists. The beneficial effects of dopamine agonists in 
improving clinical fluctuations partially related relate on their 
relatively long plasma half-life and even longer behavioural effects. 
Dopamine agonists can also allow a different stimulation of dopamine 
receptor subtypes compared to levodopa. 

Pergolide is a potent dopamine agonist (Dl, D2, and D3 
receptors), which is able to reduce the dosage of co-administered levodopa 
with concomitant improvement in disability. 

The objective of this study was to evaluate whether the addition of 
Pergolide to levodopa therapy could decrease motor fluctuations 



without concomitant increase in dyskinesias, eventually with a reduction 
in the total daily dose of levodopa. 

Pergolide was added in an open fashion to previously (at 
least 1 month) stabilized doses of levodopa + IDD in 25 patients, all with 
fluctuations in motor performances. 

In our patients the addition of Pergolide (mean dose = 1.63 
+/- 1.43 mg/day) to levodopa therapy, allowed to reduce disability and 
also levodopa daily doses (mean reduction = 14.3%) without a concomitant 
increase in dyskinesias and with not significant psychiatric side effects. 
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DOCUMENT TYPE: Conference; Meeting Abstract 
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AB Permax r ergolide mesylate) is a semisynthetic ergot alkaloid marketed for 
the adjunctive treatment of Parkinson's disease. The prior 
synthesis was a classical linear process that was lengthy in time, and low 
and variable in yield. The isolation and handling of potent intermediates 
created a significant exposure hazard from airborne dust. This 
presentation will describe the development of a one-pot process for the 
production of pergolide from conception to implementation on 
industrial scale. This new procedure not only overcomes the problems of 
low yield and long processing times, but also holds worker exposure to a 
min. In addition, the highly selective demethylation of quaternized ergoline 
intermediates that is central to this synthesis suggests broader 
applicability of this streamlined technol. 
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Activation by selegiline (Eldepryle) of REM sleep behavior 
disorder in parkinsonism. 
Louden M B; Morehead M A; Schmidt H S 

West Virginia University School of Medicine, Morgantown, 
USA. 

The West Virginia medical journal, (1995 Mar-Apr) 
Vol. 91, No. 3, pp. 101. 

Journal code: 0413777. ISSN: 0043-3284. 
United States 
(CASE REPORTS) 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 
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Entered STN: 21 Jun 1995 
Last Updated on STN: 21 Jun 1995 
Entered Medline: 9 Jun 1995 
Abnormal sleep-wake organization is frequently seen in idiopathic 
parkinsonism (PD) and other parkinsonism syndromes. A 

1993 article in The Annals of Neurology first described the high rate of 
REM behavior disorder (RBD) in non-demented PD patients (1) . In this 
article, we present the case reports of three non-demented PD patients who 
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manifested RBD while on recommended doses of selegiline (Eldepryle) . None 
of them had problems severe enough to suggest RBD while they were being 
treated with varying doses of other dopaminergic agents (carbidopa/L-dopa, 
pergolide) unaccompanied by selegiline. 
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[Pergolide - A review of its clinical potential] . 
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Poewe, W., Prof. Dr. (correspondence) 

Abteilung fur Neurologie, Universitatsklinikum Rudolf 
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German 
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Clinical and Experimental Pharmacology 
Drug Literature Index 
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Neurology and Neurosurgery 



English 
Entered STN: 19 Jun 1995 
Last Updated on STN: 19 Jun 1995 
The ergot dopamine agonist pergolide has proved efficacious as 
an adjunct to L-dopa in advanced Parkinson's disease, as shown 
by numerous uncontrolled and controlled studies. Most series have 
demonstrated reductions in L-dopa response fluctuations in the order of 
30% or more of total daily off-time and concomitant dose reductions of 
L-dopa by more than 25%. Preexisting L-dopa dyskinesias may worsen with 
the addition of pergolide but can frequently be controlled by 
tapering L-dopa. By virtue of its mixed D1/D2 dopaminergic agonism and a 
long half-life of more than 8 hours pergolide has theoretical 
advantages over existing ergot agonists like bromocriptine and lisuride. 
Although the number of controlled comparative trials is still limited such 
advantages have also been observed clinically. The available evidence 
shows that pergolide monotherapy is effective in de novo 
patients, but there are no data yet to decide whether it can yield more 
effective long-term monotherapy results in these patients than 
bromocriptine or lisuride. Similarly there are no clinical data with 
respect to neuroprotective actions of pergolide shown in animal 
experiments. The side effects of pergolide are similar to those 
of other ergot agonists, orthostatic hypotension, nausea and dyskinesias 
being the most frequent problems. Pergolide is at least as 
effective an antiparkinsonian agent as lisuride or bromocriptine 
and may be superior as add-on in patients with late L-dopa failure. 
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Dopaminergic drugs: pharmacological and therapeutic 

aspects 

Luchsinger, Augusta; Romero, Eduardo; Grilli, Maria; 
Velasco, Manuel 

School of Mediciner Jose Maria Vargas, Universidad 
Central de Venezuela, Venez. 

Progress in Pharmacology and Clinical Pharmacology ( 

1995), 10(2), 69-80 
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PUBLISHER: Fischer 

DOCUMENT TYPE: Journal; General Review 

LANGUAGE: English 

AB A review with 29 refs. It has been widely established that dopamine and 
its agonists exert an important role in the regulation of the 
cardiovascular, renal and hormonal systems, acting through adrenergic and 
beta-adrenergic systems. There are several DA-2 agonists such as 
bromocriptine, pergolide, lisuride, and lergotrile, which belong 
to the ergoline family and act both at central and peripheral levels - 
inhibiting norepinephrine release, which produces a decrease of arterial 
pressure and, in some cases, such as with bromocriptine and 
pergolide, a decrease in the heart rate. From a therapeutic 
viewpoint, the above mentioned DA-2 agonists are widely used for treating 
Parkinson's disease; these agonists act at the level of DA-2 
receptors located in the nigrostriatal system. Bromocriptine and the 
other mentioned agonists DA-2 are used in the treatment of 

hyperprolactinemia and in pituitary tumors, since they decrease prolactin 
secretion and reduce the size of the tumor acting through inhibitory DA-2 
receptors located in the tuberoinf uldibular system. Similarly, there are 
also DA-1 agonists such fenoldopam (selective) and piribedil (non 
selective) which activate peripheral receptors, producing a reduction of 
peripheral resistance and renal vascular resistance and an increase of 
renal blood flow. All these effects produce a decrease in arterial 
pressure and a reflex heart rate increase. Fenoldopam is used in the 
treatment of arterial hypertension, renal failure, and heart failure. 
This agonist exerts its action at the level of the DA-1 receptors located 
in peripheral and renal resistance vessels (which leads to an increase in 
renal blood flow and a decrease in arterial pressure) . Among the 
selective antagonists of DA-2 receptors, we can mention metoclopramide and 
domperidone. Both antagonists produce a decrease in the hypotensor 
response of. 
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Kuno, S. [Reprint author] 
CORPORATE SOURCE: Dep. Neurol. Clin. Res. Cent., Utano Natl. Hosp., Kyoto, 

Japan 

SOURCE: Journal of Neural Transmission Parkinson's Disease and 

Dementia Section, (1995) Vol. 10, No. 1, pp. 

55-62. 

ISSN: 0936-3076. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

ENTRY DATE: Entered STN: 9 Feb 1996 
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AB The behavioral effects of cabergoline, pergolide and 

bromocriptine were investigated in 

l-methyl-4-phenyl-l, 2,3, 6-tetrahydropyridine (MPTP) -lesioned 
parkinsonian cynomolgus monkeys with attention to the induction of 
hyperactivity, as evidenced by irritability, excitability and 
aggressiveness. All three drugs improved the parkinsonism in a 
dose-dependent fashion following a single injection. Among the three 
dopamine (DA) receptor agonists used, the antiparkinsonian 
effect of pergolide was the strongest and had an immediate 
effect, while cabergoline showed the longest duration of the 
antiparkinsonian effect and was least potent in inducing 
hyperactivity . 
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TITLE: The Therapeutic Potential of Moclobemide, a Reversible 

Selective Monoamine Oxidase A Inhibitor in Parkinson's 

disease . 

AUTHOR (S) : Sieradzan, Katarzyna [Reprint author]; Channon, Shelley; 

Ramponi, Cristina; Stern, Gerald M. ; Lees, Andrew J.; 

Youdim, Moussa B. H. 
CORPORATE SOURCE: Dep. Neurol., Manchester Royal Infirmary, Oxford Road, 

Manchester, M13, UK 
SOURCE: Journal of Clinical Psychopharmacology, (1995) 

Vol. 15, No. 4 SUPPL. 2, pp. 51S-59S. 
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AB Dopamine is equally well deaminated oxidatively by monoamine oxidase (MAO) 
A and B types. Selegiline (L-deprenyl ) , a selective inhibitor of MAO-B, 
ameliorates the "wearing off" akinesia and delays the need for levodopa in 
mild, previously untreated Parkinson's disease. The therapeutic 
potential of selective inhibition of MAO-A in Parkinson's 
disease has not been examined in detail. MAO-A accounts for only about 
20% of total MAO activity in the human basal ganglia, and it differs from 
MAO-B in distribution. In contrast to MAO-B, which is confined to the 
extraneuronal compartment, MAO-A is found both extraneuronally and within 
the presynaptic dopaminergic terminals. The inhibition of MAO-A might 
alter the intraneuronal handling of dopamine reuptaken from synaptic 
clefts and thereby prolong oral levodopa benefit. We have given 
moclobemide, a selective, reversible inhibitor of MAO-A, to nondepressed 
patients with Parkinson's disease receiving standard 

levodopa/peripheral decarboxylase inhibitor or levodopa with dopaminergic 
agonist (bromocriptine, pergolide) . Selegiline was discontinued 
at least 8 weeks earlier. A standard oral levodopa challenge was 
performed at the patient's entry to the study and repeated on the 22nd day 
of moclobemide treatment (150 mg thrice daily) . The overall time spent 
"on" and "off" before the onset of treatment and during the last week on 
the drug was estimated from the patients' diaries. Neuropsychological 
assessments were also made before and after 3 weeks of moclobemide to 
measure possible effects on cognitive performance and mood. In acute 
levodopa challenge, the latency of motor response was significantly 
shortened and its duration was prolonged during moclobemide treatment. 
Similarly, the Webster's scores in "off" state after overnight withdrawal 
of dopaminergic medication improved on moclobemide. In nondepressed 
parkinsonian patients, moclobemide did not alter mood and 
cognitive measures. The mild symptomatic effect and good tolerance with 
standard therapy suggest that moclobemide may be a particularly useful 
antidepressant in Parkinson's disease. 
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AB An overview of pergolide mesylate (Parkotil), an oral 

antiparkinson agent, is presented, including its chemical 
classification, pharmacokinetics, mechanisms of action, therapeutic 
indications, contraindications, drug interactions, adverse effects, and 
clinical trial data. 
Christopher Clancy 
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AB The main pathologic hallmark of Parkinson's disease is a 

degeneration of the dopaminergic cells in the substantia nigra, pars 
compacta and — to a lesser extent — in the ventral tegmental area. Striatal 
dopamine concentrations are significantly reduced before clinical symptoms 
become apparent. Recent neuroanatomic and function studies have revealed 
that the nigrostriatal dopaminergic projection is only one of the neuronal 
elements integrated into extensive basal ganglia-thalamocortical circuits 
that are intimately involved in the regulation of motor activity. The 
possibilities for therapeutic intervention at the level of the different 
dopamine receptor subtypes and their effect on the regulation of motor 
behavior will be briefly reviewed. Dopamine precursors are considered to 
provide the best symptomatic treatment, whereas dopamine agonists, 
although less effective, might be important in slowing the progression of 
the disease. Our results with pergolide as monotherapy and in 
combination therapy in patients with Parkinson's disease also 
are discussed. 
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Neurology, (1995 Mar) Vol. 45, No. 3 Suppl 3, pp. 
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A single-blind, crossover study was carried out to compare the efficacy 
and safety of pergolide against that of bromocriptine in 57 
patients with Parkinson's disease who showed a declining 

response to levodopa therapy. Patients were randomly assigned to receive 

either bromocriptine followed by pergolide, or pergolide 

followed by bromocriptine. Both drugs were administered for 12 weeks. 

Patients were assessed by a clinician blinded to treatment assignment 

using the New York University Parkinson's Disease Scale. The 

average daily dose of pergolide was 2.3 +/- 0 . 8 mg and of 

bromocriptine 24.2 +/- 8.4 mg. Addition of pergolide or 

bromocriptine resulted in a significant improvement in total scores when 

compared with the previous treatment of levodopa alone (pergolide 

, p = 0.0001; bromocriptine, p = 0.0005). Pergolide was more 

effective than bromocriptine in daily living scores (p = 0.02) and motor 

scores (p = 0.038). No differences in the incidence of dyskinesias, 

dystonias, or psychosis were observed between groups. Fewer adverse 

events were recorded in the pergolide group, and most patients 

and physicians preferred pergolide to bromocriptine. 

Pergolide as adjunctive therapy to levodopa was more effective 

than bromocriptine in this short-term trial. 
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1995231722 MEDLINE 
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Pergolide in the treatment of Parkinson's disease. 
Mizuno Y; Kondo T; Narabayashi H 

Department of Neurology, Juntendo University School of 
Medicine, Tokyo, Japan. 

Neurology, (1995 Mar) Vol. 45, No. 3 Suppl 3, pp. 
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Three trials evaluated the efficacy and safety of pergolide. 
Eighty-six de novo patients and 314 patients already receiving levodopa 
were enrolled in an open-label study. Of the de novo patients, 47.5% 
showed a marked or moderate improvement and 32% showed a mild improvement. 
In the levodopa add-on group, 53.8% showed marked or moderate improvement 



and 36.3% showed mild improvement. In a short-term, double-blind study, 
the efficacy of pergolide was compared with that of 

bromocriptine. One hundred seventy-two patients were randomized to 

receive pergolide, and 173 were randomized to receive 

bromocriptine. In de novo patients, bromocriptine (n = 49) and 

pergolide (n = 49) demonstrated similar efficacy. However, 

significantly more levodopa-tr eated patients in the pergolide 

group, compared with the bromocriptine group, demonstrated marked or 

moderate improvements in several items of the rating scale score. In a 

long-term study, 151 of 314 patients receiving pergolide in 

combination with levodopa remained in the study for 3 years, and 127 for 4 
years, and in these patients the initial improvement was maintained. In 
18 of 62 de novo patients, the initial improvement was maintained for up 
to 3 years. These trials indicate that pergolide has efficacy 

in patients with Parkinson's disease, either as monotherapy or 
in combination with levodopa. 
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*ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

AB Experimental and clinical studies indicate that both dopamine 

D-2-like and D-l-like receptors are important in reversing the motor 
symptoms of Parkinson's disease, and therefore stimulation of 
both D-1 and D-2 receptors may be advantageous in its treatment. At 
present, the role of other receptor subtypes, such as the D-3 receptor, 
remains unknown, although in primates the D-3 receptor might be of 
importance because it exists in significant amounts within the 
caudate-putamen . Both D-1 and D-2 agonists induce dyskinesias in 
drug-naive, MPTP-treated primates and provoke dyskinesias in 
levodopa-primed animals. D-1 agonists in low doses, however, might have 
antiparkinsonian effects without inducing dyskinesias, and on 
repeated administration perhaps can diminish the intensity of dyskinesias 
in levodopa-primed, MPTP-treated primates. The production of dyskinesias 
in Parkinson's disease might reflect an imbalance in the 
D-l-direct and D-2-indirect GABAergic output pathways from the 
caudate-putamen, which colocalize tachykinins and enkephalins, 
respectively. Destruction of the nigrostr iatal pathway decreases the mRNA 
for substance P but elevates the mRNA for enkephalin. Treatment with 
levodopa reverses the decrease in substance P mRNA but has either a 
partial or no effect on mRNA for enkephalin. This suggests that levodopa 
treatment leads to a new imbalance between output from the striatum 
through the direct and indirect pathways. In contrast, dopamine agonists 
appear less able than levodopa to manipulate basal ganglia outflow. This 



might reflect their decreased ability to reverse parkinsonian 

motor deficits or the greater ability of levodopa to provoke dyskinesias. 

Dopamine agonist drugs also might exert neuroprotective actions. 

Pergolide, like selegiline, elevates superoxide dismutase activity 
in brain, decreases hydrogen peroxide formation from dopamine, and 
preserves nigral cells in aging rats. Bromocriptine, apomorphine, and 
other agonists also scavenge free radicals and show antioxidant activity, 
compared with the mainly pro-oxidant actions of levodopa. 
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AB Dopamine is equally well deaminated oxidatively by monoamine oxidase (MAO) 
A and B types. Selegiline (L-deprenyl ) , a selective inhibitor of MAO-B, 
ameliorates the 'wearing off akinesia and delays the need for levodopa in 
mild, previously untreated Parkinson's disease. The therapeutic 
potential of selective inhibition of MAO-A in Parkinson's 
disease has not been examined in detail. MAO-A accounts for only about 
20% Of total MAO activity in the human basal ganglia, and it differs from 
MAO-B in distribution. In contrast to MAO-B, which is confined to the 
extraneuronal compartment, MAO-A is found both extraneuronally and within 
the presynaptic dopaminergic terminals. The inhibition of MAO-A might 
alter the intraneuronal handling of dopamine reuptaken from synaptic 
clefts and thereby prolong oral levodopa benefit. We have given 
moclobemide, a selective, reversible inhibitor of MAO-A, to nondepressed 
patients with Parkinson's disease receiving standard 

levodopa/peripheral decarboxylase inhibitor or levodopa with dopaminergic 
agonist (bromocriptine, pergolide) . Selegiline was discontinued 
at least 8 weeks earlier. A standard oral levodopa challenge was 
performed at the patient's entry to the; study and repeated on the 22nd 
day of moclobemide treatment (150 mg thrice daily) . The overall timespent 
'on' and 'off before the onset of treatment and during the last week on 
the drug was estimated from the patients' diaries. Neuropsychological 
assessments were also made before and after 3 weeks of moclobemide to 
measure possible effects on cognitive performance and mood. In acute 
levodopa challenge, the latency of motor response was significantly 
shortened and its duration was prolonged during moclobemide treatment. 
Similarly, the Webster's scores in 'off state after overnight withdrawal 
of dopaminergic medication improved on moclobemide. In nondepressed 
parkinsonian patients, moclobemide did not alter mood and 
cognitive measures. The mild symptomatic effect and good tolerance with 



standard therapy suggest that moclobemide may be a particularly useful 
antidepressant in Parkinson's disease. 
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AB Pergolide (Permax, LY127809, CAS 66104-23-2) a dopamine agonist 
for the treatment of Parkinson's disease, was evaluated for 
reproductive and developmental toxicity. Pergolide was 
administered in the diet at levels of 0, 5, 15, or 50 ppm to male and 
female ICR mice. In the F-0 generation, the males were treated for 9 
weeks prior to mating and throughout mating. The females were treated for 
2 weeks prior to mating and throughout mating, gestation, and lactation 
(postnatal segment only) . Females assigned to the teratology segment were 
killed on gestation day 18 for evaluation of fetal viability, weights, and 
morphology. Females assigned to the postnatal component were allowed to 
deliver and maintain their offspring throughout a 21-day lactation period. 
One male and one female were selected from each litter to continue as the 
F-1 generation. Possible exposure of the F-1 generation to 
pergolide ended at weaning Growth of the F-1 animals was monitored 
and reproductive performance evaluated. Treatment-related effects in the 
F-0 generation were consistent with the pharmacologic effects of a 
dopamine agonist. These effects included pregnancy blockage at the 50-ppm 
dietary level and dose-related body weight depression in lactating dams 
and suckling progeny at the 15- and 50-ppm dietary levels. An increase in 
progeny mortality at the 50-ppm dietary level was attributed to lactation 
failure of the treated dams. The F-1 mice of the 15- and 50-ppm groups 
remained smaller than the control mice until termination at approximately 
20 weeks of age, although weight gains following weaning were not 
depressed and no impairment of mating performance or fertility was 
observed. In this study, the no-adverse-effect-level was the 5-ppm 
dietary level which was equivalent to approximately 0.5 mg/kg/day of 
pergolide mesylate. 
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AB We compared the efficacy and safety of pergolide and 

bromocriptine in 57 patients with Parkinson's disease (PD) with 

a declining response to levodopa therapy in a single-blind, crossover 

study. Patients were placed randomly on the sequence bromocriptine- 

pergolide (12 + 12 weeks) or vice versa. Regular evaluations 

using the New York University Parkinson's Disease Scale were 

performed by a clinician blinded to treatment assignment. Patients' and 

clinicians' impressions also were recorded. The average daily dose of 

pergolide was 2.3 + 0.8 mg, and that of bromocriptine was 24.2 + 

8.4 mg. Significantly greater efficacy was demonstrated by both drugs as 

adjunctive therapy to levodopa compared with previous treatment of 

levodopa alone (pergolide, p = 0.0001; bromocriptine, p = 

0.0005; Wilcoxon t test). Pergolide was more effective than 

bromocriptine in daily living scores (p = 0.020) and motor scores (p = 

0.038). No difference in dyskinesias, dystonias, and psychosis was 

observed. Adverse events were more frequent in bromocriptine-treated 

patients. Most patients and physicians preferred pergolide to 

bromocriptine. Pergolide as adjunctive therapy to levodopa was 

more effective than bromocriptine in this short-term trial. 
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AB The etiopathogenesis of Parkinson's disease remains obscure, but 

mechanisms of oxidative stress and mitochondrial energy failure are likely 
to play a role. Although there is no proof for any of them being primary 
causal events of nigral cell death, their identification has greatly 
stimulated efforts to develop neuroprotective treatment strategies. 
Antioxydants like Deprenyl have not proven to be unequivocally capable to 
exert protective effects beyond their symptomatic actions. Recent 
speculations about neuroprotective properties also involve other 
symptomatic agents like the dopamine agonist pergolide or the 
amantadines, because of their weak NMDA-antagonistic properties. While 
neuroprotection remains a far goal, there are some promising new 
developments in the field of symptomatic antiparkinsonian 



therapy. These include the combined use of L-Dopa with a COMT inhibitor 
or new surgical techniques of stereotactic pallidotomy to relieve both 
akinesia and preexisting drug-induced dyskinesias. 
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AB Pergolide (LY127809, CAS 66104-23-2), a dopamine agonist for the 
treatment of Parkinson's disease, was evaluated for toxicity in 
acute, subchronic, and chronic studies. Acute toxicity tests using oral, 
i.v. and i.p. routes were conducted in rats, mice, rabbits, and dogs. The 
acute oral median LDs (MLD) ranged from 8.4 to 33.6 mg/kg in Wistar and 
Fischer 344 rats, and from 54.0 to 87.2 mg/kg in ICR mice. Oral doses of 
20 and 25 mg/kg produced no mortality in rabbits or dogs, resp. The MLD 
by the i.v. route ranged from 0.59 to 0.87 mg/kg for Fischer 344 rats and 
from 11.6 to 37.1 mg/kg for ICR mice. The predominant signs of toxicity 
in the acute studies included hyperactivity; poor grooming, ptosis, 
aggressive behavior, increased gnawing activity, tremors, convulsions, and 
emesis. In the subchronic and chronic studies. Fischer 344 rats, B6C3F1 
mice, and beagle dogs were administered pergolide either by 
gavage or in the diet for up to 1 yr . Daily doses in these studies ranged 
up to 20 mg/kg for rats, 45 mg/kg for mice, and 5 mg/kg for dogs. The 
predominant treatment = related effects seen in these studies were 
attributable to the pharmacol. activity of pergolide. These 

consisted primarily of CNS-mediated clin. signs in rats and dogs, weight loss 
or decreased weight gain, emesis in dogs, and inhibition of lysis of corpora 
lutea with a corresponding increase in the weight of the uterus and ovaries. 
Pergolide treatment was not associated with any specific target organ 
toxicity. Decreased erythrocytic parameters and increased serum enzyme 
values seen in the repeated-dose studies were considered to be secondary 
responses to the effects on body weight In the 1-yr studies with rats and 
dogs, the no-observed-adverse-effect levels (NOAEL) were 0.06 and 0.1 mg/kg, 
resp. 
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AB Research of Parkinson's disease has led to new hypotheses 

concerning the mechanisms of neurodegeneration and to the development of 
neuroprotective agents. Recent findings of impaired mitochondrial 
function, altered iron metabolism and increased lipid peroxidation in the 
substantia nigra of parkinsonian patients emphasize the 
significance of oxidative stress and free radical formation in the 
pathogenesis of Parkinson's disease. Present research is 

therefore focussing on improvements in neuroprotective therapy to prevent 
or slow the rate of progression of the disease. Possible neuroprotective 
strategies include free radical scavengers, monoamine oxidase-B 
inhibitors, iron chelators and glutamate antagonists. Recent studies 
point to the possibility of achieving neuroprotection in ageing and 
parkinsonism by the administration of dopamine agonist. In the 
rat, the dopamine agonist pergolide appears to preserve the 
integrity of nigrostriatal neurones with ageing. The prevention of 
age-related degeneration may be achieved as a result of a decreased 
dopamine turnover and reduced conversion of dopamine to toxic compounds. 
In our own study, bromocriptine treatment prevented the striatal dopamine 
reduction following MPTP administration in the mouse. These results 
suggest that the neurotoxic effects of MPTP can be prevented by 
bromocriptine. Monotherapy with the dopamine agonist lisuride in the 
early stages of Parkinson's disease delays the need for the 
initiation of levodopa treatment to a similar extent as has been reported 
for L-deprenyl . It remains to be shown whether this is due to 
neuroprotective efficacy of the dopamine agonist or to a direct 
symptomatic effect. 
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AB Parkinson's disease responds rather dramatically to levodopa 

therapy during the first several years of treatment. With advancing 
disease, however, symptom control becomes more erratic, and some symptoms 
may become refractory to treatment. The use of selegiline hydrochloride 
(Eldepryl) has been proposed to slow the progression of Parkinson 
's disease; however, current evidence suggests that it is only partially 
effective at best, and there is no definite proof of a neuroprotective 
effect. Nonetheless, it is a reasonable treatment choice. 
Carbidopa-levodopa (Sinemet) remains the foundation of symptomatic 
treatment of Parkinson's disease. Clinical fluctuations 

occurring with advancing disease may be at least partially controlled by 
appropriate adjustments in dosage. A direct-acting dopamine agonist, 
bromocriptine mesylate (Parlodel) or pergolide mesylate 
(Permax) , can be very helpful as adjunctive therapy to smooth these 



clinical fluctuations. Excessive intracellular oxidative stress has been 
proposed as a cause of Parkinson's disease; however, a recent 
multicenter trial investigating the use of high doses of the antioxidant 
vitamin E showed it to be ineffective. Whether other forms of nonspecifi 
antioxidant therapy will prove beneficial is open to speculation. 
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Three hundred and seventy-six subjects with advanced Parkinson's 
disease participated in a prospective, double-blind placebo-controlled 
study of the dopamine agonist pergolide mesylate as an adjunct 
to Sinemet®. At 6 months, patients randomized to pergolide 
had a statistically significant improvement in total Parkinson's 
score, scores of activities of daily living, motor function, number of 
'off hours, Hoehn and Yahr stage, and numerous parameters of 
parkinsonian function including bradykinesia, rigidity, gait, and 
dexterity. This benefit was obtained with the addition of a mean dose of 
2.94 mg of pergolide, which permitted a 24.7% reduction in dose 
of levodopa. Adverse reactions were, for the most part, mild, reversible 
and not of major clinical significance. No significant cardiac or 
electrocardiographic abnormalities were detected. This study demonstrate 
that pergolide mesylate, as an adjunct to levodopa, is an 
effective antiparkinsonian agent that provides clinical 
improvement while permitting a reduction in levodopa dose. 
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AB The initial decision in the management of idiopathic parkinsonism 

is whether any pharmacotherapy is indicated. There is no conclusive 
evidence that treatment is helpful before symptoms start to affect the 
patient's life, although some neurologists believe that deprenyl, also 
known as selegiline, could be useful. Once functional deficits begin to 
interfere with the patient's work or social activities, treating symptoms 
becomes appropriate. Anticholinergics and amantadine can be used, but 
their limited benefit is often accompanied by unacceptable adverse 
effects. Dopaminomimetics are the most satisfactory medications, 
including levodopa and such artificial dopamine agonists as bromocriptine, 
pergolide, or lisuride. 
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AB Once a diagnosis of idiopathic parkinsonism has been made, the 

choice and timing of therapy depend almost entirely on the patient's need 
for symptomatic relief, as no presently available therapy has any effect 
on the pathogenesis of the disease. Five categories of drugs are 
available for the treatment of idiopathic parkinsonism. 

Anticholinergic agents are effective against tremor but have prominent 
adverse effects. Amantadine has similar effects but is more active 
against rigidity and bradykinesia . Selegiline is a monoamine oxidase-B 
inhibitor: once thought to affect the pathogenesis of idiopathic 
parkinsonism, it is now known to offer only symptomatic relief. 
The dopamine agonists (bromocriptine, pergolide, and lisuride) 
stimulate D-2 receptors: they have antiparkinsonian effects and 
tolerance profiles broadly similar to those of levodopa but are slightly 
less efficacious. Pleural effusions and pulmonary fibrosis are unusual 
but important complication, of these drugs: chest x-ray examinations are 
therefore recommended for all patients starting such treatment. Levodopa 
(combined with an extracerebral decarboxylase inhibitor to prevent nausea, 
the main adverse effect) has become the standard antiparkinsonism 
treatment. Patients using this preparation can suffer considerable 
variations in mobility and dyskinesia, which may be related to rapid, 
large-scale oscillations in plasma levodopa concentrations. 
Controlled-release (OR) preparations have been developed in an attempt to 
minimize these fluctuations and reduce long-term side effects. There is 
no universally agreed treatment for idiopathic parkinsonism. 
However, experience shows that a good balance of antiparkinsonian 
activity and adverse effects can be obtained by initiating treatment with 
a combination of levodopa and a decarboxylase inhibitor. A dopamine 



agonist can be added if the disease progresses and increased therapeutic 
activity is required. 
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Forty-one patients with Parkinson's disease and severe 
dyskinesias were analyzed retrospectively to determine if some general 
principles would emerge to aid physicians handling this complication of 
treatment. Dyskinesia type (high dopa chorea (HDC) , low dopa chorea 
(LDC), high dopa dystonia (HDD), and low dopa dystonia (LDD) ) predicted 
response to treatment and whether or not levodopa dose reduction would 
benefit dyskinesias without producing unacceptable "offs." High dopa 
chorea improved best but at the expense of increased "off" time, followed 
by LDD, HDD, and LDC. Levodopa reduction was an acceptable strategy in 
ameliorating HDC and LDD only. Adjunctive therapy benefitted all 
dyskinesia types, although the majority of patients (12/17) helped by 
selegiline had LDD or LDC. Generally, low doses of dopamine agonists were 
helpful (bromocriptine It 20 mg/day; pergolide It 2 mg/day) . 
When adding adjunctive therapy (except for selegiline or 
controlled-release carbidopa/levodopa) , concomitant reduction in daily 
dose of levodopa was not an effective strategy to decrease dyskinesias. 
Serial trials of multiple drug regimens are useful in these patients. 
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Parkinson's disease responds rather dramatically to levodopa 
therapy during the first several years of treatment. With advancing 
disease, however, symptom control becomes more erratic, and some symptoms 
may become refractory to treatment. The use of selegiline hydrochloride 
(Eldepryl) has been proposed to slow the progression of Parkinson 
's disease; however, current evidence suggests that it is only partially 
effective at best, and there is no definite proof of a neuroprotective 



ACCESSION NUMBER: 
TITLE: 
AUTHOR: 

CORPORATE SOURCE: 
SOURCE: 



COUNTRY: 
DOCUMENT TYPE: 
FILE SEGMENT: 

LANGUAGE : 
SUMMARY LANGUAGE 
ENTRY DATE: 



effect. Nonetheless, it is a reasonable treatment choice. 
Carbidopa-levodopa (Sinemet) remains the foundation of symptomatic 
treatment of Parkinson's disease. Clinical fluctuations 

occurring with advancing disease may be at least partially controlled by 
appropriate adjustments in dosage. A direct-acting dopamine agonist, 
bromocriptine mesylate (Parlodel) or pergolide mesylate 
(Permax) , can be very helpful as adjunctive therapy to smooth these 
clinical fluctuations. Excessive intracellular oxidative stress has been 
proposed as a cause of Parkinson's disease; hov/ever, a recent 
multicenter trial investigating the use of high doses of the antioxidant 
vitamin E showed it to be ineffective. Whether other forms of nonspecific 
antioxidant therapy will prove beneficial is open to speculation. 
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SOURCE: Clinical Neuropharmacology, (1994) Vol. 17, No. 

SUPPL. 2, pp. S14-S18. 
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DOCUMENT TYPE: Journal; Conference Article; (Conference paper) 
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ENTRY DATE: Entered STN: 18 Jan 1995 
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AB Once a diagnosis of idiopathic parkinsonism has been made, the 

choice and timing of therapy depend almost entirely on the patient's need 
for symptomatic relief, as no presently available therapy has any effect 
on the pathogenesis of the disease. Five categories of drugs are 
available for the treatment of idiopathic parkinsonism. 

Anticholinergic agents are effective against tremor but have prominent 
adverse effects. Amantadine has similar effects but is more active 
against rigidity and bradykinesia . Selegiline is a monoamine oxidase-B 
inhibitor; once thought to affect the pathogenesis of idiopathic 
parkinsonism, it is now known to offer only symptomatic relief. 
The dopamine agonists (bromocriptine, pergolide, and lisuride) 
stimulate D(2) receptors; they have antiparkinsonian effects and 
tolerance profiles broadly similar to those of levodopa but are slightly 
less efficacious. Pleural effusions and pulmonary fibrosis are unusual 
but important complications of these drugs; chest x-ray examinations are 
therefore recommended for all patients starting such treatment. Levodopa 
(combined with an extracerebral decarboxylase inhibitor to prevent nausea, 
the main adverse effect) has become the standard antiparkinsonism 
treatment. Patients using this preparation can suffer considerable 
variations in mobility and dyskinesia, which may be related to rapid, 
large-scale oscillations in plasma levodopa concentrations. 
Controlled-release (OR) preparations have been developed in an attempt to 
minimize these fluctuations and reduce long-term side effects. There is 
no universally agreed treatment for idiopathic parkinsonism. 
However, experience shows that a good balance of antiparkinsonian 
activity and adverse effects can be obtained by initiating treatment with 
a combination of levodopa and a decarboxylase inhibitor. A dopamine 
agonist can be added if the disease progresses and increased therapeutic 
activity is required. 
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which protect cerebral neurons from endogenous and 



exogenous toxic substances, comprise clavines (nicergoline, lergotrile, 
pergolide) , lysergamides (bromocriptine, dihydroergocristine, 
dihydroergotocine, p-dihydroergocryptine) , and 

8a-aminoergolines (lisuride, terguride) . Thus, bromocriptine (2 
mg/kg/day) partially counteracted the parkinsonism-like symptoms 
in monkeys caused by MPTP (0.2 mg/kg i.v.). A lyophilized preparation in an 
ampul contained nicergoline 4, tartaric acid 1.04, and lactose 30 mg. 
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Current status of dopamine agonists in Parkinson's disease 
management . 

Montastruc, J.L., Prof, (correspondence); Rascol, 0.; 
Senard, J.M. 

Lab Pharmacologie Medicale/Clinique, INSERM U317, Faculte 
de Medecine, 37 allees Jules Guesde, 31073 Toulouse Cedex, 
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Entered STN: 31 Oct 1993 
Last Updated on STN: 31 Oct 1993 
The occurrence of late side effects of long term levodopa therapy 
(fluctuations in motor performance, abnormal movements, and symptoms 
unresponsive to dihydroxyphenylalanine) led the search for novel anti- 
parkinsonian drugs. Dopamine agonists arc one of the newer 
families of anti-Parkinsonian agents, and they include ergot 
derivatives and apomorphine, which can be used in the different stages of 
Parkinson's disease. Ergot derivatives (bromocriptine, lisuride, 
pergolide) are believed to act independently of the dying cells of 



the substantia nigra, acting instead directly on postsynaptic dopamine 
receptors in the striatum. They are usually used in combination with 
levodopa when late side effects occur, especially ' wearing-of f ' or 

decreased efficacy of levodopa. They can also be prescribed earlier in 
combination with levodopa in de novo Parkinsonian patients, and 
in this setting are thought delay the occurrence of late adverse motor 
effects. In some patients, monotherapy v/ith relatively high doses of 
ergot derivatives can be used as initial treatment. However, their 
efficacy often decreases after 1 to 3 years, thus justifying a late 
combination with levodopa. Apomorphine is a non-ergot derivative dopamine 
agonist, which is used subcutaneously for the treatment of severe 'off 
refractory periods, in combination with other dopaminergic drugs without 
changing the patient's routine drug regimen. 
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Hydroxyl free radical (-OH) formation reflected 
by salicylate hydroxylation and neuromelanin : in vivo 
markers for oxidant injury of nigral neurons 
Chiueh, C. C; Murphy, D. L.; Miyake, H.; Lang, K.; 
Gramsbergen, Jan Ebert P.; Huang, S. J. 
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1993), 679 (Markers of Neuronal Injury and 
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CODEN: ANYAA9; ISSN: 0077-8923 
DOCUMENT TYPE: Journal; General Review 

LANGUAGE: English 

AB A review, with 20 refs. Oxidant stress elicited by reactive 0 species 
generated by metal-catalyzed dopamine autoxidn. may be the common 
neurodegenerative process involved in selective nigrostriatal degeneration 
in Parkinson's disease produced by environmental neurotoxins 
such as manganese and compds . related to 6-hydroxydopamine as well as 
MPTP. By investigating pathophysiol . roles of -OH free radicals in 
the central nervous system, researchers may be able to answer some of 
clin. questions concerning the use of neuroprotective agents (i.e., 
deprenyl, nimodipine, pergolide and lazaroid) to halt or treat 
progressive neurodegenerative brain disorders. 
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Strategies in the treatment of early Parkinson's disease 
Rinne, U.K. (correspondence) 

Department of Neurology, University of Turku, SF-20520 
Turku, Finland. 
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AB Over recent years I have been studying whether dopamine agonist treatment 
alone, or in early combination with levodopa, might institute a better 
long- term treatment in Parkinson's disease than levodopa alone. 
Indeed, early combination of levodopa with bromocriptine, 
pergolide or lisuride has indicated that this kind of treatment 
results in better management of Parkinson's disease with fewer 
fluctuations in disability, especially end- of-dose disturbances and 
dyskinesias, than treatment with levodopa alone. Furthermore, similar 
results were obtained by using lisuride in combination with selegiline and 
levodopa. Thus, it appears advisable to initiate the dopaminergic 
treatment in early Parkinson's disease by using a combination of 
selegiline, levodopa and a dopamine agonist. There are many ways of 
building up this kind of treatment. Instead of levodopa, it is possible 
to use initially a dopamine agonist and to add selegiline and levodopa 
when the therapeutic response becomes insufficient. Another alternative 
would be to start with selegiline alone, then to add a dopamine agonist 
and, finally, levodopa when clinically indicated. 
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AB Over recent years I have been studying whether dopamine agonist treatment 
alone, or in early combination with levodopa, might institute a better 
long-term treatment in Parkinson's disease than levodopa alone. 
Indeed, early combination of levodopa with bromocriptine, 
pergolide or lisuride has indicated that this kind of treatment 
results in better management of Parkinson's disease with fewer 
fluctuations in disability, especially end-of-dose disturbances and 
dyskinesias, than treatment with levodopa alone. Furthermore, similar 
results were obtained by using lisuride in combination with selegiline and 
levodopa. Thus, it appears advisable to initiate the dopaminergic 
treatment in early Parkinson's disease by using a combination of 
selegiline, levodopa and a dopamine agonist. There are many ways of 
building up this kind of treatment. Instead of levodopa, it is possible 
to use initially a dopamine agonist and to add selegiline and levodopa 
when the therapeutic response becomes insufficient. Another alternative 
would be to start with selegiline alone, then to add a dopamine agonist 
and, finally, levodopa when clinically indicated. 
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AB Parkinson's disease is a major neurodegenerative disorder, 

traditionally viewed as a disorder of aging, developing in increasing 
numbers of patients in their 30s, 40s and 50s. The current treatment of 
Parkinson's disease consists of monoamine oxidase B inhibitors 
(deprenyl), dopamine agonists (bromocriptine mesylate, pergolide 
mesylate), carbidopa-levodopa (Sinemet), amantadine hydrochroride and 
anticholinergic agents used, singly or in combination. The medical 
treatment is satisfactory early in the disease. However, after several 
years, medical treatment is unsatisfactory and several patients become 
disabled. Adrenal transplantation surgery may offer a hope to these 
patients . 
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AB Pergolide, a synthetic ergoline with potent dopaminergic 

activity, is used to treat Parkinson disease. The low plasma 

concentrations of pergolide achieved during therapy complicate 

the development of a method for its analysis. Because radioimmunoassay 

successfully measures other structurally related ergolines in 

physiological fluids, we undertook the development of a radioimmunoassay 

of pergolide. The detection limit of the radioimmunoassay is 21 

ng/L with an optimal working range from 100 to 1000 ng/L. We maximized 

assay specificity by using a monoclonal antibody that displayed low 

cross-reactivity with pergolide sulfoxide, a major metabolite 

found in animals. The radioimmunoassay has performed acceptably for gt 2 

years during toxicology studies with rats and rhesus monkeys and in 

clinical studies involving patients with Parkinson disease. We 

consider the radioimmunoassay a valid method for quantifying therapeutic 

concentrations of pergolide in plasma. 
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In July 1991 pergolide (Permax®) was registered as a drug in 
the treatment of Parkinson's disease. Because pergolide 
, in contrast to other dopamine agonists, has an obviously agonistic 
effect on the differentiated D(l) and D(2) dopamine receptors, the 
introduction of this drug the Netherlands should be accompanied by 
background information, in which we include the clinical experience which 
is already available. With the introduction of pergolide, a 
drug has become availabe which provides a useful alternative, particularly 
for the already maximally treated patients with Parkinson's 
disease. Because pergolide is the first dopamine agonist to be 
taken orally which may be used in monotherapy, it may also be used in 
initial treatment. 
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Pergolide (Permax), a new dopamine receptor agonist 
Wolters, E. C; Kuiper, M. A. 

Afdeling Neurol., Acad. Ziekenhuis, Vrije Univ., De 
Boelelaan 1117, 1081 HV Amsterdam, Netherlands 
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An overview of pergolide mesylate (Permax) is presented, 

including in vitro and in vivo pharmacology, side effects, and the drug's 
usefulness as the first dopamine agonist to be effective when taken orally 
for the treatment of Parkinson disease. 

Lisa Webster 
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GENERAL PHARMACOLOGY OF PERGOLIDE IN ANIMALS 2ND 
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AB Pergolide mesylate ( (8P) -8- [ (methylthio)methyl] -6- 

propylergoline monomethanesulf onate, LY 127809, CAS 66104-23-2) is a novel 

and potent dopamine agonist marketed for treating the symptoms of 

Parkinson's disease. The potential secondary pharmacological 

effects of this agent on the gastrointestinal and renal systems, as well 

as effects on local anesthesia, hemolysis, platelet aggregation, 

circulating blood glucose, primary antibody production, and the acute 

inflammatory response were examined. Pergolide exhibited 

significant pharmacological effects in gastrointestinal, renal and 

anti-inflammatory tests at high oral doses. Pergolide was 

essentially inactive in blood hemolysis, platelet aggregation, primary 

antibody production and local anesthesia testing. In summary, these 

studies confirm the pharmacological selectivity of pergolide, 

and indicate a low potential for secondary pharmacological side effects 

upon the functions tested at clinically relevant doses. 
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AB Pergolide mesylate ( ( SP) -8- [ (methylthio) methyl ] -6- 

propylergoline monomethanesulf onate, LY 127 809, CAS 66104-23-2) is a 
novel and potent dopamine agonist marketed for treating the symptoms of 
Parkinson's disease. The potential secondary pharmacological 
effects of this agent on the cardiovascular, respiratory, and the 
autonomic nervous systems were examined. Pergolide exhibited 
significant pharmacological effects in cardiovascular and autonomic tests 
at high oral or intravenous doses. The reference dopamine agonist, 
bromocriptine, exhibited effects qualitatively similar to, but at doses 
generally higher than, pergolide, in parallel with its lower 
therapeutic potency relative to pergolide. In summary, these 
studies confirm the pharmacological selectivity of pergolide at 
low doses, and indicate the potential for secondary pharmacological side 
effects upon cardiovascular function at significant multiplies of the 
clinical dose. 
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Adjunctive treatment with the very potent and selective dopamine D-2 
agonist MK-458 (controlled-release formulation) improved the control of 
parkinsonism in patients with fluctuating responses to levodopa 
therapy (with carbidopa) . We subsequently switched patients to adjunctive 
treatment with pergolide, a less potent D-2 agonist. 
Pergolide therapy controlled parkinsonism more 
effectively than controlled-release MK-458. Unlike MK-458, 
pergolide meslyate also has D-1 agonist properties, apparently 
accounting for its greater antiparkinsonism efficacy. 
Adjunctive treatment with controlled-release MK-458 elicited less 
choreiform dyskinesias than either pergolide adjunctive therapy 
or therapy with carbidopa-levodopa alone; this finding suggests that D-1 
receptor stimulation contributes to the elicitation of medication-induced 
chorea. The highest doses of controlled-release MK-458 resulted in 
paradoxical freezing of gait in almost one third of patients. This 
finding suggests that gait freezing, common in untreated 
parkinsonism, can also be elicited by excessive D-2 stimulation. 
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An integrated approach to patient management in Parkinson's 
disease . 

Lieberman A 

Movement Disorders Department, Barrow Neurological 
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New concepts about the pathogenesis and pathophysiology of 
Parkinson's disease have emerged. For these concepts to be 
useful, they must be understood, and for them to be applied, the 
psychology of the patient and the patient's family must be understood. 
The initial consultation is crucial in establishing a successful 
relationship between a patient, family, and physician. This consultation 



is analyzed and ways of avoiding errors and misconceptions delineated. 
Emphasis is placed on imaginitive questioning using the format of the ADL 
portion of the UPDRS in establishing the diagnosis and following 
treatment. The rational for starting treatment with selegiline at this 
time is discussed in the context of the role that increased MAO-B activity 
plays in the progression of Parkinson's disease. After making 
the diagnosis and starting treatment v/ith selegiline, deciding when to 
start levodopa is the next crucial decision. Often as important as 
deciding when to start levodopa is overcoming the resistance of the 
patient to accept this treatment. The next crucial decision occurs after 
the patient develops response fluctuations on levodopa. A format for 
assessing the fluctuations is presented, and the merits of different 
treatments, including selegiline, dopamine agonists (bromocriptine and 
pergolide) , and sustained-release or controlled-release levodopa 
preparations (Sinemet CR) , discussed. The management of patients with 
depression, sleep problems, and advanced disease including postural 
instability and mental changes are reviewed. 
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AB Marked advances in the treatment of neurological disorders which affect 
the elderly have been established in recent years. Cerebrovascular 
disorders including stroke and vascular dementia are still among the most 
frequent diseases in the Japanese elderly. For treatment of hypertensive 
patients with or without a history of stroke, slight decrease of blood 
pressure (BP) is recommended since recent PET studies have revealed that 
an excessive drop of BP markedly decreased cerebral blood flow. 
Furthermore, 2 4-hour-monitoring of BP revealed that physiological 
fluctuation of BP consisting of high daytime BP and low nocturnal BP 
disappears in hypertensive patients with vascular dementia and those with 
non-symptomatic vascular lesions on MRI . Recommendable BP levels for the 
hypertensive elderly must be established. The efficacy of both aspirin 
and ticlopidine for prevention of stroke has been established. Recent 
multi-centric trials have revealed that ticlopidine is more effective in 
preventing stroke but has more dangerous adverse effects than aspirin. 
Aspirin is reported to improve both the intellectual scale and cerebral 
blood flow in vascular dementia. In Parkinson's disease (PD) , 
L-DOPA therapy, usually in combination with a dopa decarboxylase 
inhibitor, is common. Other dopaminergic drugs including bromocriptine, 
lisuride and pergolide are used clinically or are being studied. 
Recently selective monoamine oxidase (MAO) B inhibitors have been used in 
order to slow clinical progression of the disease, in addition to an 
attempt to increase the potential of dopamine through inhibition of MAO. 



Neural transplants to the striatum of PD were first applied using 
autografts of the adrenal medulla in 1985, but resulted in transient or 
only slight improvements. In 1990, Swedish researchers reported that 
grafts of fetal dopamine neurons survived and improved motor function in 
PD. Fetal neuronal grafts seem to be promising in the treatment of PD 
though both biological and medicoethical matters must be solved. Although 
several trials of treatment of Alzheimer type dementia (ATD) have been 
carried out, with anti-cholinesterase agents such as physostigmine and 
tetrahydroaminoacridine or with other neurotransmitters, satisfactory 
results have not yet been obtained. Recent studies linked familial 
Alzheimer's disease and deposition of p-protein with the 21 
chromosome. Gene biology may provide new ideas for the treatment of ATD. 
Several other new therapeutic methods for the treatment of neurological 
disorders including botulinus toxin for involuntary movements in the face 
and neck, immunotherapy for Lewis-Sumner syndrome, and aciclovir for 
herpes simplex encephalitis were described. 
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AB Pergolide, a potent D2 presynaptic agonist with postsynaptic D2 

agonist activity and some Dl agonist activity was administered in the diet 
(0.5 mg/kg/day) of male Fischer 344 rats from age 3 to age 26 months. We 
hypothesized that the potent D2 presynaptic activity would reduce the 
baseline release of dopamine (DA) and thereby slow the formation of toxic 
oxidative metabolites that lead to age-related deterioration of 
nigrostriatal DA neurons. Pair-fed rats served as controls. We observed 
age-related losses of fluorescent DA cells bodies in the substantia nigra 
pars compacta and of fluorescent DA terminals in the striatum; chronic 
pergolide administration prevented these losses. 

Pergolide administration also prevented the age-related diminution 

of DA fluorescence intensity in substantia nigra cell bodies. A large 

decline in 3H-DA uptake with age was partially prevented by 

pergolide administration. We found no age-related alteration in 

the concentration of DA in the striatum and pergolide did not 

alter this concentration. Pergolide treatment resulted in only 

minor alterations in striatal 3H-spiperone binding and no change in 

dendritic arborizations of either DA substantia nigra neurons or medium 

spiny striatal neurons. Pergolide administration also prevented 

and age-related decline in circulating FSH levels. The uptake data and 

quantitative morphological findings suggest that pergolide 

administration in the diet for 2 years exerts a protective effect on 

age-related deterioration of DA nigrostriatal neurons. This finding was 

consistent with clinical reports of a subset of patients with 

Parkinson's disease in whom long-term efficacy of 

pergolide therapy is observed. 
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AB Objective: The purpose of this review is to update clinicians with recent 
advances in the management of parkinsonism, including drug 
therapy, transplantation, and diet. Data sources: Pertinent articles were 
obtained from an English-language literature search using MEDLINE 
(1970-1991), Index Medicus (1987-1991), Current Contents (1990), and 
bibliographic reviews of review articles. Index terms included 
parkinsonism, selegiline, pergolide, vitamin E, and 

transplantation. Fifty-five articles (representing 85 percent of the 
complete literature search) were selected by multiple reviewers for their 
contribution to the stated purpose. Emphasis was placed on double-blind, 
placebo-controlled, and randomized studies. Data from cited articles were 
examined by multiple reviewers for support of their stated hypothesis and 
were included as background for justification of major points in this 
article; critical studies were abstracted in more detail. Results: New 
therapeutic measures have been added to the treatment of 
parkinsonism. Selegiline, a monoamine oxidase inhibitor type B, 
has shown beneficial results, especially in early stages. 
Pergolide, a dopamine agonist, may be an efficacious alternative 
to bromocriptine resistance or intolerable adverse effects. Vitamin E may 
have protective antioxidant properties, but very few clinical data are 
available. Fetal tissue transplantation needs continued research and 
remains very controversial. Diet modifications may maximize the results 
of therapy with exogenous dopamine therapy. Conclusions: Clinicians 
should familiarize themselves with new alternatives for the menagement of 
parkinsonism in order to be reliable consultants for both 
professional and lay persons. 
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AB Medical treatment of Parkinson's disease is becoming 

increasingly complex. Carbidopa/levodopa continues to be the most 



efficacious medication available. Other recent evidence suggests that 
selegiline might slow Parkinson's disease progression. The 
direct-acting dopamine agonists, bromocriptine and pergolide, 

are often beneficial in patients with short-duration, fluctuating levodopa 
responses. These medications have also been advocated for initial 
symptomatic treatment, concurrent with the initiation of 
carbidopa/levodopa; however, this use is controversial. The 
controlled-release formulation of carbidopa/levodopa typically prolongs 
the levodopa response by approximately 30%, but some patients prefer the 
standard formulation due to its faster onset of action. The expense of 
using two or more of these medications is of concern to this patient 
population . 
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Parkinson's disease: update on pharmacolog. 
slow progression and treat symptoms 
Ahlskog, J. E. 
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AB Parkinson's disease, including therapy for early and late 

disease, results of clinical studies, drug interactions, adverse effects, 

and costs of medications, is discussed. Drug therapy with such agents as 

selegiline, alpha-tocopherol, levodopa, bromocriptine, pergolide 

, carbidopa/levodopa (Sinemet CR) , and adjunctive therapy with baclofen 

(Lioresal) and antidepressants are included. 

Kate Gibbons 



L9 ANSWER 234 OF 331 



MEDLINE on STN 



DUPLICATE 182 



ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE: 
AUTHOR: 

CORPORATE SOURCE 
SOURCE : 



PUB. COUNTRY: 
DOCUMENT TYPE: 

LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



nson's disease. 



Kansas Medical 



Suppl 



1992195439 MEDLINE 

PubMed ID: 1347909 
Initiating treatment of 
Roller W C 

Department of Neurology, University ( 
Center, Kansas City, KS 66103. 
Neurology, (1992 Jan) Vol. 42, No. 
33-8; discussion 57-60. Ref: 67 
Journal code: 0401060. ISSN: 0028-3878. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 

English 

Abridged Index Medicus Journals; Priority Journals 

199204 

Entered STN: 9 May 1992 
Last Updated on STN: 6 Feb 1995 
Entered Medline: 20 Apr 1992 
Treatment of Parkinson's disease (PD) can be divided into two 
categories: symptomatic therapy (restoring dopamine levels toward normal 
and reversing functional disability) and preventive therapy (interfering 
with the pathophysiologic mechanism of PD to prevent or decrease the rate 



of progression of the disease) . Regarding symptomatic treatment, although 
anticholinergic preparations generally are considered effective for the 
symptoms of tremor and rigidity without altering bradykinesia, their 
effectiveness is limited and adverse reactions are common; their role 
should be restricted to use as adjuvants to levodopa therapy. Amantadine 
has been shown to be as effective as anticholinergics, but it lacks 
long-term efficacy. Dopamine agonists--bromocriptine, pergolide 
mesylate and lisuride in Europe--are not as effective as levodopa and 
therefore rarely are used as initial therapy; their proposed role, too, is 
as adjuvants to levodopa therapy. Levodopa is the most effective drug 
presently available for the treatment of PD; its introduction is 
accompanied by rapid and dramatic reduction of symptoms and signs. 
Initial adverse reactions are not usually a major problem; and although 
there is speculation that initiation of therapy should be delayed because 
of possible long-term complications, clinically distinguishing these from 
problems related to disease progression itself is difficult. The 
possibility that nigral cell death is mediated by oxidative mechanisms 
provides the basis for considering antioxidant therapy as protective 
treatment; selegiline, an antioxidant, has been found to delay the need 
for symptomatic therapy. It is suggested that initial treatment of 
Parkinson's disease begin with both preventive therapy with 
selegiline and symptomatic treatment with the sustained-release 
preparation of levodopa, which may be associated with fewer long-term 
complications . 
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AB A review with 12 refs. Pergolide, a potent dopamine agonist 

with activity in both Dl and D2 dopamine receptors, when fed in the diet 
to Fischer 344 rats produced a long-lasting decrease in dopamine turnover 
and significantly reduced the aged-related loss of dopamine neurons. The 
authors observed an age-related loss of fluorescent dopamine cell bodies in 
the substantia nigra pars compacta and of fluorescent dopamine terminals 
in the striatum; chronic pergolide treatment prevented these 
losses. The large decline in 3H-dopamine reuptake with age was partially 
prevented by pergolide administration. Beneficial effects on 
the hypothalamo-pituitary-gonadal axis were also observed (-)Deprenyl, a 
monoamine oxidase inhibitor, is another agent that appears to have 
neuroprotective effects. It was reported to prolong the life span in rats 
and slow the progression of Parkinson's disease. Interestingly, 
a recent study reported that (-)deprenyl increased striatal levels of 
superoxide dismutase and catalase, two enzymes that are important for the 
cell's defense against superoxide and hydrogen peroxide. In conclusion, 
toxic products formed from dopamine may lead to an accelerated 
degeneration of dopamine neurons, and agents that reduce dopamine 
availability, prevent its oxidation or prevent toxicity of oxygen radicals 
derived from its oxidation may be useful in preserving the integrity of the 
nigrostriatal dopaminergic system. 
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Motor responses to dopamine Dl and D2 agonists in the 
reserpine-treated mouse are affected differentially by 
the NMDA receptor antagonist MK 801 
Goodwin, P.; Starr, B. S . ; Starr, M. S. 
Dep. Pharmacol., Sch. Pharm., London, UK 
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induced by reserpine in mice was effectively reversed by the 
dopamine Dl receptor agonists SKF 38393 (5-30 mg/kg i.p.) and CY 208-243 
(1-5 mg/kg IP), and by the mixed D1/D2 agonist pergolide (5 
mg/kg SC) , but less well by the D2 agonists lisuride, PHNO, LY 171555 and 
RU 24213 (each at 5 mg/kg SC) and not at all by the NMDA receptor 
antagonist MK 801 (0.1-10 mg/kg IP). MK 801 potentiated Dl-dependent 
locomotion, but always suppressed rearing and grooming. D2-dependent 
locomotion was inhibited by MK 801. The D2 agonist RU 24213 was 
antagonized by as little as 6.25 ^g/kg MK 801, while PHNO and LY 171555 
were antagonized by 0.1 mg/kg MK 801. Lisuride was not inhibited by up to 
1.6 mg/kg MK 801. Importantly, all animals showed signs of incapacitation 
with MK 801 in certain elements of their behavior, most notably ataxia and 
hind limb abduction. Thus, while NMDA receptor blockade can facilitate 
the restoration of movement by dopamine Dl (though not D2) agonists in 
monoamine-depleted mice, the fluency of the motor response is adversely 
affected. The results are discussed in relation to the treatment of 
Parkinson's disease. 
OS. CITING REF COUNT: 13 THERE ARE 13 CAPLUS RECORDS THAT CITE THIS 

RECORD (13 CITINGS) 
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Pergolide is a potent, direct-acting dopamine agonist used in 
treating Parkinson's disease. It is an agonist found recently 
to have high affinity fo D(3) receptors. The affinity of 
pergolide for D(l) receptors is lower than for D(2) receptors, and 
there have been some reports that it may not interact with D(l) receptors 
in vivo at doses used to activate D(2) receptors. A growing body of 
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evidence suggests that pergolide does occupy and activate D(l) 
receptors in vivo, although the relevance to therapeutic efficacy in 
Parkinson's disease needs further study. 
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A variety of neuropharmacologic agents, including anticholinergic drugs, 
amantadine hydrochloride, levodopa, selegiline, bromocriptine, and 
pergolide, are now available for the treatment of 
Parkinson's disease. Of patients treated with dopaminergic 
agents, 30% develop visual hallucinations, 10% exhibit delusions, 10% have 
euphoria, 1% have mania, 10% to 15% experience increased anxiety, 15% have 
confusional periods, and a few exhibit altered sexual behavior. 
Anticholinergic drugs have a greater tendency to produce confusional 
states than dopaminergic compounds. Elderly patients and those with 
underlying dementia are most likely to have untoward side effects with 
anti-parkinsonism treatment. Dosage reduction is the optimum 
management strategy, although anti-psychotic agents may be necessary in 
patients with delusions, and lithium may help control drug-induced mania. 
Dopaminergic agents share the property of stimulation of D2 dopamine 
receptors, and this action may play an essential role in mediating their 
neuropsychiatric effects. 
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brain changes that cause the signs and symptoms of 



Parkinson's disease and the use and side effects of 
anticholinergics, levodopa-carbidopa, amantadine, bromocriptine, 
pergolide, and selegiline are discussed. This article qualifies 
for one hour of U.S. CE credit by the ACPE. 
Anne L. Morisseau 
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AB Binding of spiperone and 3-quinuclidinyl benzilate (QNB) , both labeled 
with hydrogen 3 (3H) , were measured in caudate tissue obtained from 8 
living parkinsonian patients at the time of cerebral 

transplantation. This was a clinically homogeneous group of patients: All 
remained predominantly responsive to levodopa, although with marked 
disability secondary to clinical fluctuations (short-duration responses) 
and medication-induced dyskinesias; all were receiving substantial doses 
of levodopa and 6 of the 8 patients were additionally receiving 
bromocriptine or pergolide. Binding densities of dopamine D2 
receptors, as measured by [ 3H] spiperone binding, were reduced in this 
group of patients, compared to caudate specimens from autopsy control 
subjects. This finding may reflect medication-induced receptor 
downregulation . Parallel changes occurred with muscarinic cholinergic 
receptors; [3HJQNB binding was significantly reduced, compared to autopsy 
control values. This reduction of muscarinic receptors might be due to 
loss of nigrostriatal terminals that are known to contain muscarinic 
receptors. Alternatively, muscarinic receptors may have been 
downregulated by increased corticostriatal glutamatergic input to 
cholinergic cells, inferred to be present based on the prominent 
levodpa-induced dyskinesias. Finally, receptor deficits could have also 
been a reflection of more widespread degenerative cerebral disease, 
although levodopa-ref ractory symptoms were generally not pronounced in 
these patients. 

L9 ANSWER 241 OF 331 BIOSIS COPYRIGHT (c) 2009 The Thomson Corporation on 



STN 

ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 

CORPORATE SOURCE: 
SOURCE: 



DOCUMENT TYPE: 



DUPLICATE 187 
1992:8577 BIOSIS 
PREV199293008577; BA93:8577 

ANT I -INFLAMMATORY ACTIVITY OF PERGOLIDE A DOPAMINE RECEPTOR 

AGONIST. 

BENDELE A M [Reprint author]; SPAETHE S M; BENSLAY D N; 
BRYANT H U 

ELI LILLY CO, INDIANAPOLIS, INDIANA 46285, USA 

Journal of Pharmacology and Experimental Therapeutics, ( 

1991) Vol. 259, No. 1, pp. 169-175. 

CODEN: JPETAB. ISSN: 0022-3565. 

Article 



FILE SEGMENT: BA 
LANGUAGE: ENGLISH 

ENTRY DATE: Entered STN: 10 Dec 1991 

Last Updated on STN: 6 Mar 1992 

AB Pergolide, a dopamine agonist effective in the treatment of 

Parkinson's disease, has been shov/n to have anti-inflammatory 
activity in the carrageenan paw edema assay in rats at p.o. doses greater 
than or equal to 0.3 mg/kg. Studies vjere done to investigate the 
mechanism of action and to determine the pharmacologic significance of 
this finding. Because pergolide elevates circulating 
glucocorticoids, the effect of pergolide on carrageenan-induced 
paw swelling was assessed in adrenalectomized rats. Pergolide 
retained its anti-inf lamatory activity in adrenalectomized 
carrageenan-in jected rats, thus eliminating corticosterone induction as a 
possible mechanism of action. Pergolide treatment also did not 
decrease thromboxane B2, prostaglandin E2 or leukotriene B4 production, 
ruling our direct effects on arachadonic acid inflammatory mediators. 
Interactions with the autonomic nervous system were suggested, in that an 
alpha adrenergic alpha agonist (clonidine) mimicked the activity of 
pergolide in the carrageenan assay, and an alpha adrenergic 
antagonist (phenoxybezamine) blocked the anti-inflammatory activity of 
pergolide in this assay. Dopamine receptor antagonists 
(haloperidol or sulpiride) partially inhibited the effect of 
pergolide in the car carrageenan model. However, the perpherally 
restricted dopamine antagonist, domperidone, was ineffective, suggesting 
that a central dopamine receptor was involved in the effect. Experiments 
in chronic inflammation models such as lipoidal-amine induced arthritis in 
rats and picryl chloride-induced delayed type hypersensitivity in mice 
also revealed an anti-inflammatory effect of pergolide. 
Activity in the carrageenan system and the lipoidalamine model 
demonstrated that the anti-inflammatory effects of pergolide 
were separable from potential immunosuppressive effects. Multiple dose 
studies indicated that tolerance might develop to the anti-inflammatory 
effect of pergolide. Results of these studies indicated that 
treatment of rats with pergolide resulted in nonimmunologically 
mediated anti-inflammatory activity that was not a result of 
corticosterone induction or decreased production of arachidonic acid 
metabolites. Rather, the antinf lammatory effect seemed to be dependent 
upon effects on the sympathetic nervous system. 
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AB We retrospectively compared the clinical state of 14 patients with 
Parkinson's disease who took pergolide continuously for 
63 ± 17 months (Group I) to that of 12 similar patients who started 
pergolide and then stopped it after 60+5 days (Group II) . 
Disability measured during the "on" state did not worsen during the 



observations period in Group I patients, whereas disability in Group II 
showed significant deterioration. There were no significant differences 
in the progression of motor fluctuations between the two groups. 
Combination treatment with pergolide and levodopa is effective 
long-term symptomatic therapy for advanced Parkinson's disease 
and deserves more rigorous study to determine whether or not it also 
retards progression of Parkinson's disease. 
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AB With the intention of compensating for the deficit of endogenous dopamine 
(DA) in the basal ganglia of Parkinsonian patients by 

substitution with agents which directly stimulate central DA receptors, 
synthetic DA agonists have been introduced almost 20 years ago for the 
symptomatic treatment of Parkinson's disease. The original 
expectation that DA agonists would be able to completely restore 
extrapyramidal motor function in Parkinsonian patients has 
turned out as too mechanistic and simplicative . However, undoubtedly DA 
agonists have improved therapeutic possibilities in Parkinson's 
disease. Thus, clinical evidence from controlled chronic studies in 
patients indicates that the therapeutic results following the early 
application of DA agonists in combination with L-DOFA on a long-term base 
are superior to the respective monotherapy. However, none of the DA 
agonists currently employed for antiparkinsonian treatment i.e. 
apomorphine and the ergoline derivatives bromocriptine, lisuride and 
pergolide, is optimal with respect to pharmacokinetic properties 
(poor oral bioavailability with considerable intra- and interindividual 
variation) or pharmacological profiles (low selectivity for DA receptors 
in case of the ergot agonists) . The pathophysiology underlying 
Parkinson's disease which turned out more complex than initially 
expected might provide another explanation for the limited therapeutic 
potential of DA agonists. Therefore, apart from summarizing the 
pharmacokinetics, biotransformation, neuropharmacology and 
neurobiochemistry of the DA agonists employed clinically, the present 
article also reviews physiological aspects of (a) central dopaminergic 
neurotransmission including the topographical distribution of DA receptor 
subtypes and their functional significance, (b) the intracellular 
processing in striatal output neurons and (c) the intraneuronal mechanisms 
which integrate the various neurotransmitter signals converging on the 
striatal output neuron to a demand-adjusted effector cell response via the 
cross-talk between the different second messenger systems. Based on these 



considerations, potential pharmacological approaches for the development 
of improved antiparkinsonian drugs are outlined. There is a 
therapeutic demand for more selective and better bioavailable DA agonists. 
In particular, selective D-1 receptor agonists are highly desirable to 
provide a more specific probe than SKF 38 393 for clarifying the current 
controversy on the disparate findings in nonprimate species and monkeys or 
Parkinsonian patients, respectively, regarding the functional 
significance of D-1 receptors for the antiparkinsonian action of 
DA agonists or L-DOPA. The therapeutic importance of D-2 receptor 
activation is generally accepted; whether DA agonists combining a balanced 
affinity to both D-1 and D-2 receptors within one molecule (to some extent 
a property of apomorphine) might be superior to subtype-specific DA 
agonists remains to be tested clinically. Beside selective DA agonists 
with markedly increased absolute oral bioavailability, the following 
alternative approaches for the symptomatic treatment of Parkinson 
's disease seem worth pursuing: (a) diminution of excitatory amino acid 
(EAA) -mediated neurotranmission in the basal ganglia output nuclei, e.g. 
by EAA receptor antagonists, (b) pharmacological manipulation of the 
intracellular second messenger signals generated by DA, EAA's or 
acetylcholine in the striatal output neurons. Furthermore, preliminary 
experimental evidence indicates that, apart from symptomatic treatment, a 
preventive (neuroprotective) therapy of Parkinson's disease 
might be conceivable with EAA receptor antagonists. 
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AB Over recent years I have been studying whether dopamine agonist treatment 
alone, or in early combination with levodopa, might institute a better 
long-term treatment in Parkinson's disease than levodopa alone. 
Indeed, early combination of levodopa with bromocriptine, 
pergolide or lisuride has indicated that this kind of treatment 
results in better management of Parkinson's disease with fewer 
fluctuations in disability, especially end-of-dose disturbances and 
dyskinesias, than treatment with levodopa alone. Furthermore, similar 
results were obtained by using lisuride in combination with selegiline and 
levodopa. However, during long-term treatment the changes in 
parkinsonian disability were equal in all treatment groups with or 
without selegiline. Thus, the possible efficacy of selegiline in slowing 
down the progression of Parkinson's disease requires further 
investigations. As a new treatment strategy it appears advisable to 
initiate the dopaminergic treatment in early Parkinson's disease 
by using initially selegiline and a dopamine agonist and by adding 
levodopa when the therapeutic response is insufficient. Another 
alternative would be to start with selegiline alone, then add a dopamine 
agonist and, finally, levodopa. 
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PERGOLIDE MESYLATE FOR REFRACTORY PARKINSON'S DISEASE FIRST 
ITALIAN EXPERIENCE. 

PEZZOLI G [Reprint author]; ZECCHINELLI A; MARIANI C; 
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39-45. 
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Article 
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ITALIAN 

Entered STN: 25 May 1991 
Last Updated on STN: 16 Jul 1991 
Sixteen parkinsonian patients, mean age 57 (range 41-71), with a 
mean 9 year duration of Parkinson's disease, with on-off motor 
fluctuations were treated with pergolide mesylate 1.6 mg/die 
(range 1-5) for three months. The treatment resulted in an improvement of 
akinesia, tremor and rigidity, of the severity of phase off and of the 
duration of time on. No significant improvements were obtained in the 
severity of dyskinesia. Three patients considered the treatment excellent 
and capable of restoring their working abilities. The drug was generally 
well tolerated. Pergolide was discontinued because of 

orthostatic hypotension in two patients and because of hallucinations in 
one patient. We consider these results a favorable progress in the 
treatment of Parkinson's disease. 
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Thirty-eight patients newly diagnosed as having Parkinson's 

disease (mean age, 57.3 years; mean Parkinson's disease 

duration, 2.7 years) in the earlier phase of the disease (mean Hoehn/Yahr 
stage, 2; mean motor scores, 11.4) were given selegiline (Deprenyl), 10 mg 
daily, and maintained on this drug alone until significant clinical 
worsening warranted the addition of low-dose levodopa (Sinemet, 25/100 
three to four doses per day) . Five of these patients were not yet 
receiving additional levodopa despite some worsening of motor scores. Of 
the 33 patients now taking combined therapy, seven have been followed up 
for 6 months or less. Twenty-four (92%) of the 26 patients taking 
combined therapy for a mean of 26 months (8.5 to 99 months) who have had 
Parkinson's disease for 6 years showed a dramatic improvement in 



their parkinsonism shortly after the addition of levodopa, with 
significant decreases in their rated motor scores, such improvement being 
maintained at their latest neurologic evaluation. Eighteen (75%) of these 
24 patients responded to the combined selegiline/levodopa therapy with 
degrees of improvement equal to or greater than 50%, compared with their 
motor status at the start of combined therapy just before the addition of 
levodopa. This degree of "reversal" of parkinsonism on addition 
of levodopa (mean carbidopa/levodopa dose, 98/380 mg) was not observed in 
any of these same patients receiving selegiline alone for an average of 
13.8 months. Four patients taking combined therapy developed mild, 
transient, abnormal involuntary movements, and end-of-dose pattern of 
response after more than 2 years of combined therapy (24.75 and 33.5 
months, respectively) . Our results on combined selegilin/levodopa therapy 
reemphasize the continuing dominant role of levodopa as the primary drug 
for the symptomatic treatment of Parkinson's disease. A 

possible syngergistic role of selegiline with levodopa in the early cases 
is suggested by the sustained therapeutic effectiveness of even low doses 
of the latter for a period of 26 months, with a delay in the appearance of 
relatively minor side effects developing only after more than 2 years of 
combined therapy. At an average disease duration of 6 years, no patient 
has had a major functional disability. A concurrently studied control 
group of patients treated with low-dose levodopa alone, or one treated 
witha combination of low-dose levodopa and a dopamine agonist like 
bromocriptine or pergolide, may have clarified further the role 
of selegiline, but such control subjects were not available to us at this 
time. We suggest the early combination of a selective monoamine oxidase 
type B inhibitor like selegiline, and the original dopamine replacement 
drug, levodopa (as low-dose Sinemet), as initial symptomatic therapy in 
newly diagnosed cases of Parkinson's disease. 
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AB This book, in its third edition, is recommended highly to patients, their 
spouses, family and friends, and to practicing neurologists. It has been 
written by an experienced doctor who goes into great detail concerning 
symptoms and their variability, treatment, and useful drugs and their side 
effects. Drug treatments discussed include the slow-release formulations 
of levodopa, combination of levodopa with bromocriptine, pergolide 
, or seligcline, and the use of anticholinergic drugs. The surgical 
treatment of parkinsonism, dietary considerations, exercise, 
historical perspectives, and future prospects including recent 
discoveries, fresh insights, new technologies, young scientists entering 
the field, and recent progress toward identifying the underlying genetic 
deficit are also described. Illustrations, black-and-white photographs, 
and a glossary supplement this book. Also, appendices list the 
organizations concerned with Parkinson's disease and the trade 



names, generic names, and formulations of commonly prescribed drugs. 
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Developmental toxicology of the dopamine agonist pergolide 
mesylate in CD-I mice. 
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Teratology, (1990 May) 41 (5) 619-20. 
ISSN: 0040-3709. 
Abstract; (Meeting Abstract) 
DART 

English 

Entered STN: Dec 2002 
Last Updated on STN: Dec 2002 
Pergolide mesylate is a dopamine agonist used in the treatment 
of Parkinson's disease. A total of 180 mated female CD-I mice 
(copulatory date = gestation day 0 (GD 0) ) were treated orally on GD 6-15 
at doses of 0, 1, 20, or 60 mg/kg/day pergolide mesylate. On GD 
18, 25 females/treatment group were killed, maternal reproductive 
parameters were assessed and complete fetal examinations were performed. 
Twenty females/group were allowed to deliver litters, and offspring 
growth, development, and behavioral and reproductive performance were 
monitored. Maternal weight gain and food consumption were reduced during 
GD 6-11 in the 60 mg/kg group. Fetal body weights also were decreased 
significantly at this dose but there were no treatment-related changes in 
fetal viability or morphology. In the delivery segment of this study, 
mean offspring survival, body weights, morphological indices, and 
reproductive performance were not affected adversely by treatment. Onset 
of negative geotaxis was delayed approximately 1 day in the 20 and 60 
mg/kg groups and increased auditory startle amplitude was seen in 
bb-day-old male offspring of the 60 mg/kg group. One-hour activity levels 
at 3 0 and 60 days of age as well as active and passive avoidance 
performance evaluated between 61 and 70 days of age were not affected 
adversely by prenatal exposure to pergolide mesylate. 
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Carbidopa/levodopa remains the most potent drug for the treatment of 
Parkinson's disease. Several newer medications may help stabilize 
and improve such problems as fluctuating responses to the medication, 
drug-induced dyskinesias and refractory symptoms. Patients with 
fluctuating responses that do not respond to adjustments in the 
carbidopa/levodopa dose may benefit from the addition of a direct-acting 
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dopamine agonist, such as pergolide or bromocriptine. While 
carbidopa/levodopa and the direct-acting dopamine agonists have a proven 
track record as symptomatic treatment, they probably do not alter the 
pathologic process underlying this progressive condition. On the other 
hand, two studies have shown that selegiline might slow the progression of 
Parkinson's disease, independent of any direct effects on 
symptoms . 
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AB When used to treat patients with Parkinson's disease 

pergolide acts at dopamine receptors in the corpus striatum to 
improve locomotor activity, reducing the tremor, gait disturbances, 
bradykinesia or akinesia and rigidity experienced by such patients. 
Treatment with pergolide often allows substantial reductions in 
concomitant levodopa dosage, and occasionally levodopa can be completely 
replaced by pergolide therapy in short term use. 
Pergolide has a long duration of action, thus reducing the 
wearing-off and end-of-dose phenomena frequently seen with long term 
levodopa therapy, suppressing fluctuations in levodopa response, and 
increasing total 'on' time. Despite a lack of well controlled studies 
comparing this drug with other dopamine agonist agents, pergolide 
appears to result in adverse effects and anti-Parkinson 
responses similar to those of bromocriptine and lisuride. Thus, 
pergolide would appear to be at least as useful as other dopamine 
agonists such as bromocriptine or lisuride for the management of patients 
with Parkinson's disease when administered in combination with 
levodopa. Future research should be directed towards establishing which 
patients are most likely to benefit from pergolide therapy, and 
clarifying the relative efficacy and safety of the anti- 
parkinsonian drugs available to the clinician. If 
pergolide does provide clinical benefit when substituted for 
levodopa-adjunct drugs that are producing less than optimal control, this 
will be an advantage in a disease area which at present has few 
therapeutic options. 
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AB The pathophysiology, clinical symptoms and treatment of Parkinson 

disease are discussed. Long term complications of levodopa therapy and 
the use, dosage and problems associated with pergolide mesylate 
(Permax) and selegiline hydrochloride (Eldepryl) are described. This 
article qualifies for 2 hours U.S. CE credit by the ACPE. 
Ellen Katz Neumann 
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AB We studied whether Parkinson's disease patients who had lost 

efficacy from pergolide (PERG) could benefit if transferred to 
bromocriptine (BCT) therapy. Using paired t-tests, we compared motor 
scores at baseline (when patients were still on PERG) and after 6 months 
of BCT therapy in 11 patients. No significant improvement occurred in any 
measure on BCT therapy (mean dose 33.6 mg/day), although patients remained 
stable. In 6 patients on whom "on/off" data were obtained, decreased 
"off" time and increased "on" time without chorea occurred, but these 
changes were not statistically significant. The side effect profile was 
similar with the 2 drugs. 
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Parkinson's disease, adverse effects, and dosage and 
administration of pergolide mesylate are reviewed. 
Victor Origoni 
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AB The pharmacology, pharmacokinetics, clinical effectiveness, adverse 

effects and dosage of 2 newly approved antiparkinson agents, 

pergolide mesylate (Permax) and selegiline hydrochloride 

(Eldepryl) are reported. 

Victor Origoni 
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AB Previous short-term studies have shown that the dopamine agonist 
pergolide improves control of Parkinson's disease when 

used in conjunction with carbidopa-levodopa (Sinemet) . We assessed the 
long-term outcome (2 1/2- to 3-year follow-up) in patients with 
Parkinson's disease who participated in our previous 
pergolide double-blind trial and were subsequently switched to 
open-label pergolide therapy. Of 41 evaluable patients who 
began pergolide therapy, 10 (24%) experienced sustained 

substantial benefit that persisted to the end of this investigation. A 
total of 23 patients (56%) remained on pergolide therapy and, as 
a group, had considerable improvement over baseline at 2 1/2 to 3 years on 
the basis of several measurements of efficacy. A tendency toward 
deterioration could be reversed in many patients by larger or more 
frequent doses of carbidopa-levodopa; nevertheless, all but four patients 
were still taking the same dose or less of cardidopa-levodopa at the end 
of this study as at the onset. Patients with the best initial response to 
pergolide seemed most likely to experience long-term benefit. 
Confusion and hallucinations were the side effects most likely to 
necessitate discontinuation of pergolide. Symptoms suggestive 
of dose-related angina pectoris occurred in four patients in the 
open-label phase and two patients win the earlier double-blind phase (13% 
of patients who started pergolide therapy) ; these symptoms were 



easily controlled by dose reduction or discontinuation of 
pergolide, without sequelae. Dose-related leukopenia developed in 
one patient. 
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Pergolide is a potent dopamine agonist and is known to have 
anti-Parkinson properties. We administered pergolide 
to patients with suboptimal control of Parkinson's disease who 
had a short-duration response to carbidopa-levodopa in a 6-month, 
double-blind study. Pergolide added to the carbidopa-levodopa 
regimen resulted in both subjective and objective improvement in 
comparison with placebo. In patients who tolerated pergolide, 
the median time spent in the "off" (parkinsonian) state was 
reduced from 5.0 to 2.2 hours daily (compared with a 0.3-hour reduction in 
the placebo group) . These patients were able to decrease the median 
frequency of carbidopa-levodopa dosage from 7.5 to 5.0 doses daily (no 
change in the placebo group) . Prolongation of the "on" response (optimal 
response to treatment) to single doses of drugs was corroborated by 
monitoring of the patients' Parkinson response cycle. The peak 
response was also improved in most patients. Of 25 patients randomized to 
the pergolide group, 7 were unable to tolerate this drug; 
confusion or hallucinations occurred in 4 of these patients, and chest 
pain, leukopenia, and nonspecific dizziness, respectively, developed in 
the other 3. All adverse events were reversible with reduction of the 
dose or discontinuation of the pergolide regimen. In 
conclusion, patients with Parkinson's disease who experience 
clinical fluctuations with carbidopa-levodopa may be helped by the 
addition of pergolide to the therapeutic regimen. 
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AB The authors investigated the effects of chronic intracerebroventricular 
(ICV) infusion of dopamine (DA) and DA agonists in animal models of DA 
deficiency in rodents and primates. Rats with unilateral nigrostriatal 
lesions induced by 6-OH-DA received infusions of DA, pergolide, 
lisuride, and ( + ) -4-propyl-9-hydroxynaphthoxacine (PHNO) for from 1 to 2 
weeks through a catheter implanted into the cerebral ventricle ipsilateral 
to the lesion and connected to an osmotic minipump filled with the active 
substance. The infused animals had persistent contralateral rotation 
during the period of infusion. The DA infusion restored DA levels in 
lesioned animals. In animals treated chronically with reserpine, the ICV 
DA infusion restored DA levels in the brain, but akinesia was not reversed 
unless monoamine oxidase inhibiters were also given, intraperitoneally or 
ICV, with the DA infusion. An ICV infusion of PHNO reversed 
reserpine-induced akinesia. The infusion of DA or PHNO restored normal 
patterns of behavior in monkeys made akinetic by treatment with 
l-methyl-4-phenyl-l, 2, 3, 6-tetrahydropyridine (MPTP) , but the infusion was 
complicated by intolerance to the pump or frequent disconnection of the 
catheter. An ICV infusion of PHNO may be an alternative experimental 
approach to the treatment of fluctuations in patients with 
Parkinson's disease. 
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AB Sixty-three patients with Parkinson's disease who failed 

bromocriptine therapy for various reasons were treated in an open-label 
trial of pergolide. The data were evaluated in a retrospective 
manner. Forty-six percent had a good response and tolerated the 
pergolide. A comparison of the outcomes regarding response and 
toxicity revealed that bromocriptine and pergolide act 
differently in individual patients. A trial of pergolide in 
Parkinsonian patients failing bromocriptine therapy may be 
therapeutically useful. 
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AB Pergolide is a dopamine agonist that will soon be available for 
the treatment of Parkinson disease (PD) . Pergolide is 

a congener of an older agonist; lergotrile. Lergotrile, an effective 

antiparkinson drug, was withdrawn from the market because it 

resulted in hepatotoxicity in up to one third of patients. 

Pergolide differs from lergotrile in the presence of a propyl 

group on the N6 portion of the ergoline molecule. In animal models of PD, 

this substitution increases the antiparkisonian effect. Pergolide 

also lacks lergotrile 's cyano and halogen groups. These groups may be 

responsible for lergotrile 's hepatotoxicity. The activity of 

pergolide and lergotrile was compared in a retrospective analysis 

of 12 patients with advanced PD who were no longer satisfactorily 

responding to levodopa. Lergotrile or pergolide was added to 

the levodopa regimen. Pergolide was at least as effective as 

lergotrile. Unlike lergotrile, pergolide was not hepatotoxic. 

The mean dose of lergotrile was 50.4 mg. The mean dose of 

pergolide was 2.2 mg. This study demonstrates that a drug's 

structure can be modified in a rational manner with the new drug retaining 

the old drug's efficacy but not its toxicity. 
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AB p- [ (Methylthio)methyl] -6-propylergoline ( pergolide) is a 

new, potent, long-acting dopaminergic DA2 receptor agonist currently being 
investigated for therapeutic use in patients with hyperprolactinemia, 
acromegaly or Parkinsons ' s disease. Since the influence of 

bromocriptine, a well-established dopaminomimetic compound, on aldosterone 
responsiveness and plasma renin activity is still a matter of debate, the 
efficacies of both compounds on these parameters and on kidney function, 
blood pressure, catecholamine release and prolactin levels were compared 
in 16 patients with prolactinoma. Supine and furosemide (40 mg 
i .v. ) -stimulated plasma renin activity and aldosterone levels were 
similarly decreased by bromocriptine (2.5-30 mg/d) and pergolide 
(50-500 mg/d) . Suppression of blood pressure, inhibition of stimulated 



norepinephrine release, increase in creatinine clearance, and decrease in 

base-line prolactin levels were similarly pronounced during treatment with 

both compounds. Metoclopramide (10 mg i .v. ) -induced stimulation of 

aldosterone and prolactin levels, however, were suppressed only by 

bromocriptine and not by pergolide. It remains to be studied 

whether this difference between bromocriptine and pergolide is 

due to a potential agonist effect of pergolide on dopaminergic 

DAI receptors which are influenced by bromocriptine in an antagonistic 

manner, or whether pergolide can be more readily displaced from 

its receptors than bromocriptine. 
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AB SKF 38393, a selective Dl dopamine receptor agonist, was investigated when 
administered alone and in combination with dopaminergic agonists in animal 
models of extrapyramidal behavior. SKF 38393 did not induce stereotypy in 
normal rats but enhanced apomorphine-induced stereotypy in a 
dose-dependent manner. SKF 38393 also augmented and altered the 
stereotypic response of dopaminergic agonists 

(+) -4-propylhydronaphthoxazine (PHNO) , quinpirole, and ciladopa. The 
addition of SKF 38393 with ciladopa changed the behavioral response of 
ciladopa from a partial to a full agonist. SKF 38393 did not alter 
locomotor behavior; however, it augmented the stimulatory but not the 
inhibitory response of apomorphine on locomotion. In unilateral 
6-hydroxydopamine-lesioned animals, SKF 38393 caused contralateral 
rotation that were similar to those of other dopaminergic agonists. The 
addition of SKF 38393 to both mixed D1/D2 (levodopa, pergolide) and 
selective D2 (PHNO, quinpirole) dopamine agonists resulted in a 
synergistic rather than an additive effect. No changes in behavior were 
observed in rats challenged with apomorphine after being treated 21 days with 
SKF 38393, PHNO, SKF 38393 plus PHNO, or saline. Dl agonism is capable of 
augmenting and altering dopaminergic behavior of both mixed D1/D2 and D2 
dopamine receptor agonists. A combination of Dl and D2 dopamine agonists 
may represent optimal drug treatment for Parkinson's disease. 
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AB The underlying cause of the long term complications of L-DOPA or dopamine 
agonist therapy in Parkinson's disease remains unknown. 

Previous studies of repeated administration of L-DOPA or bromocriptine to 
rodents have shown increases, decreases or no change in brain dopaminergic 
activity. For this reason we have re-examined the effects of chronic 
L-DOPA or dopamine agonist administration on brain dopamine receptor 
function in rats. Repeated intraperitoneal administration of L-DOPA to 
rats for 21 days followed by 3 days drug withdrawal caused an enhancement 
of apomorphine-induced stereotypy but no apparent alteration in striatal 
dopamine receptor numbers or affinity (as judged by 3H-spiperone ; 3H-NPA 
and 3H-pif lutixol binding) . Chronic oral administration of L-DOPA plus 
carbidopa to rats for one year was without effect on apomorphine-induced 
stereotypy or striatal D-2 dopamine receptors. Similarly, no effects were 
observed on striatal dopamine function following one year's administration 
of bromocriptine. Pergolide produced an enhancement of 

apomorphine-induced stereotypy but a decrease in D-2 receptor density as 
judged by 3H-spiperone binding. In rats with a unilateral 6-OHDA lesion 
of the medial forebrain bundle the oral administration of L-DOPA plus 
carbidopa for 4 weeks, followed by 4 days withdrawal, enhanced the rate of 
apomorphine-induced contraversive rotation. It appears difficult, at 
least in rats, to manipulate striatal dopamine receptors with L-DOPA or 
dopamine agonist drugs. An enhancement of motor behaviour can occur in 
the presence of no change or a decrease in dopamine receptor numbers 
identified by in vitro ligand binding to tissue homogenates . 
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AB We studied the effect of intracerebroventr icular infusion of dopamine and 
dopamine agonists in animal models of dopamine deficiency as an 
experimental approach to the treatment of levodopa induced fluctuations in 
Parkinson's disease. Dopamine deficiency was produced in rats by 
unilateral lesion of the nigrostriatal pathway or by chronic treatment 
with reserpine. Monkeys were lesioned by intravenous injection of MPTP. 
The animals were treated with intracerebral infusions of dopamine (with or 
without associated intraperitoneal administration or 
intracerebroventricular infusion of pargyline) , lisuride and 
pergolide. The intracerebroventricular infusion of these drugs 



was performed with osmotic minipumps in rats and with infusaid pumps in 
the monkeys. The infusion of dopamine or dopamine agonists in rats with 
unilateral lesions by 6-OH-dopamine produced a persistent rotation 
contralateral to the lesioned and implanted side. The infusion of 
dopamine reversed reserpine-induced akinesia only when pargyline was 
associated. In the range of concentration used, maximum allowed by 
solubility of compounds, the effects of dopamine were more potent than 
those of the agonists. In spite of the stability of dopamine "in vitro" 
when dissolved in antioxidants and at low pH, a pigment, product of 
autooxidation, was found in the brains of the animals infused with 
dopamine. The monkeys were implanted with infusaid pumps and infused for 
up to 3 weeks. The pump was not well tolerated due to its huge size for 
the animals. One monkey showed reversal of the MPTP-induced akinesia 
while the other, whose catheter had moved from the correct implantation 
site, remained unchanged. In both monkeys there was evidence of 
autooxidation of dopamine. Intracerebral infusion of dopamine agonists 
may be a possible experimental alternative to the treatment of levodopa 
induced fluctuations in Parkinson's disease but stable and 
soluble dopamine agonists and suitable delivery systems are needed. 
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AB The effect of antiparkinsonian drugs (L-dopa, bromocriptine and 
pergolide) on brain dopaminergic function was studied. Chronic 
treatment with L-DOPA or bromocriptine does not readily alter striatal 
dopamine (DA) function. Pergolide altered the behavioral 
effects elicited by acute challenge with the DA agonist apomorphine, 
producing an exaggerated response, associated with diminished DA D2 receptor 
number The relations of these results to observed behavioral side-effects in 
Parkinson's patients after chronic treatment with dopaminergic 
drugs are considered. 
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AB The mechanism of action, clinical effects, limitations, and adverse 
effects of drugs used in the treatment of Parkinson disease are 
presented. Drugs covered include levodopa alone and in combination with 



carbidopa (Sinemet), bromocriptine mesylate (Parlodel), anticholinergic 
agents, amantadine hydrochloride (Symmetrel) , selegiline hydrochloride 
(Eldepryl), pergolide (Permax) , lisuride, controlled release 
Sinemet, and adjunctive antidepressants. 

Lisa Webster 
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AB 8p-D-Ergoline-8-methanol (I; R = H) was prepared by decyanation of I (R 
= cyano) with an alkali hydroxide in an ale. solvent. I (R = H) is an 
intermediate for pergolide mesylate, a prolactin inhibitor and 
useful in treating Parkinsonism. I (R = cyano) was heated with 
NaOH in (HOCH2)2 at .apprx.l25° to give 100% I (R = H) . 
Pergolide mesylate (II) was prepared in 4 steps from I (R = H) . 
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AB The experiments characterized the dose- and time-dependence of 
parkinsonian motor signs induced by reserpine in rats and a 
standardized system of manipulation of animals, evaluation of symptoms and 
analysis of data was devised. The assay procedure yielded no more than 
0.5, 4.5 and 0.0% false positives with the evaluation of tremor, rigidity 
and hypokinesia, respectively. A dose-dependent and often complete 
blockade of all three signs was obtained with L-DOPA plus carbidopa (10:1) 
as well as with other classes of pharmacological agents that are used in 
the treatment of Parkinson's disease, i.e., direct or indirect 
dopamine (DA) agonists (amantadine, pergolide, lisuride) and 
inhibitors of monoamine oxidase (MAO) (clorgyline, pargyline, deprenyl, 
tranylcypromine) . The inhibitor of the uptake of DA, nomifensine, and 
anticholinergics, 5-hydroxytryptamine (5-HT) antagonists, histamine 
antagonists and tricyclic antidepressants exerted little or no effect. 
The effects of putative agonists and antagonists at al- and 
a2-adrenoceptors were also examined. Yohimbine blocked tremor and 
rigidity, but not hypokinesia, at 0.66 and 0.28 mg/kg, respectively. It 
is suggested that alpha-adrenergic mechanisms, and in particular, 
a2-adrenoceptors, may be involved in reserpine-induced tremor and 
rigidity. Noradrenergic and dopaminergic systems can conceivably interact 
to progressively generate these different motor signs. 
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AB Seventeen hitherto untreated patients with mild Parkinson's 

disease were given the dopamine agonists mesulergine or pergolide 

Of the 10 patients who received pergolide (mean dosage 3.7 
mg/day) five failed to improve, four showed slight improvement and one 
gained moderate benefit. Of the seven patients who received mesulergine 
(mean dose 6.4 mg/day) three patients derived no benefit, two slight 
benefit and two moderate benefit. The incidence of adverse side-effects 
was high with both drugs despite the use of a peripheral dopamine receptor 



antagonist, domperidone, when required. These results are less 
encouraging than those reported from other centres both in respect of 
response rate and the severity of unwanted effects. 
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Update on dopamine agonists in Parkinson's disease: 'Beyond 
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Since the initiation of bromocriptine therapy for Parkinson's 
disease several newer dopamine agonists have been developed. 
Pergolide has reached the stage of Phase 3 clinical trials and 
will probably be available for general use sometime in the foreseeable 
future. Lisuride shows most promise in its parenteral form for infusion 
therapy of patients with severe fluctuations. Mesulergine, another 
ergot-derivative and ciladopa, a new non-ergot agonist, have been 
withdrawn from further clinical use due to tumorogenesis in rats. It is 
questionable how applicable these findings are to the use of the drugs in 
elderly humans with parkinsonism. Recently a small number of 
drugs have been found to have postsynaptic dopamine agonist properties 
only in the setting of denervated supersensitive dopamine receptors. 
These agents may be particularly effective in the early treatment of 
patients with Parkinson's disease. This paper will review a 
number of the dopamine agonists which have been developed since the 
introduction of bromocriptine therapy. Several of these have shown 
beneficial effects in early clinical trials while others show promise in 
preclinical studies of animal models of parkinsonism. 
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Drug Literature Index 
Adverse Reactions Titles 
Neurology and Neurosurgery 



Jou: 
030 
037 
038 



English 
French 



We have evaluated 5 DA agonists-bromocriptine, lergotrile, lisuride. 



pergolide and mesulergine in studies encompassing 278 patients 
with advanced PD. In most of our patients the DA agonist was added to 
levodopa. Most of our patients were no longer satisfactorily responding 
to levodopa. Previous attempts at managing these patients by changing the 
dose of levodopa (increasing or decreasing it) , the treatment schedule, or 
the ratio of levodopa to carbidopa or by temporarily discontinuing 
levodopa [drug holiday] were unsuccessful. The majority of out patients 
had diurnal fluctuations in performance, either 'wearing off or 'on-off 
phenomena. The addition of a DA agonist resulted in a decrease in 
parkinsonian disability in most patients and a decrease in the 
severity of the diurnal fluctuations in performance. Improvement in many 
patients was maintained for at least 2 years. Adverse effects included 
mental changes, dyskinesias, orthostatic hypotension, and nausea. All of 
the adverse effects were reversible when the agonist was decreased or 
discontinued. As a group the agonists behaved similarly but individual 
patients often responded better to one agonist than another. The main 
role of agonists is in combination with levodopa in the treatment of 
patients with early PD who have not yet developed dyskinesias or diurnal 
fluctuations in performance. 
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1989070564 MEDLINE 
PubMed ID: 2904648 

Continuous intracerebroventricular infusion of dopamine and 
dopamine agonists through a totally implanted drug delivery 
system in animal models of Parkinson's disease, 
de Yebenes J G; Fahn S; Lovelle S; Jackson-Lewis V; Jorge 
P; Mena M A; Reiriz J; Bustos J C; Magarinos C; Martinez A 
Department of Neurology, Columbia University College of 
Physicians & Surgeons, New York, NY. 

Movement disorders : official journal of the Movement 
Disorder Society, (1987) Vol. 2, No. 3, pp. 
143-58. 

Journal code: 8610688. ISSN: 0885-3185. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
(RESEARCH SUPPORT, NON-U. S. GOV'T) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 198901 

ENTRY DATE: Entered STN: 8 Mar 1990 

Last Updated on STN: 3 Mar 2000 

Entered Medline: 19 Jan 1989 
AB We studied the effect of intracerebroventricular infu 
dopamine agonists in rat and primate models of Parkin 
disease as an experimental approach to the treatment of levodopa-induced 
fluctuations. The infusion of dopamine, lisuride, and pergolide 
into the ventricle ipsilateral to the lesion, by 6-hydroxydopamine, of the 
nigrostriatal pathway induced a contralateral rotation which was maximal 
24-48 h after infusion and whose intensity progressively decreased over 
the period of 1 week. [3H] Spiperone binding was decreased by the infusion 
of dopamine but the responses to subcutaneous apomomorphine were 
unchanged. The infusion of dopamine also restored the levels of 
monoamines in the rat brain. In chronic reserpized rats, the infusion of 
dopamine restored brain levels of dopamine but did not reverse akinesia 
unless monoamine oxidase inhibitors were simultaneously administered, 
either systemically or intracerebroventricularly . Lisuride and 
pergolide proved much weaker than dopamine in reversing the 
effects of reserpine. Intracerebroventricular infusion of dopamine plus 
deprenyl reversed MPTP induced akinesia in monkeys but the pump used for 
the delivery was not well tolerated, because of its size, by the animals. 



of dopamine and 



L9 



ANSWER 272 OF 331 CAPLUS COPYRIGHT 2009 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
ORIGINAL REFERENCE NO.: 

TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



1986:534217 CAPLUS 
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Ergoline derivatives 
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Eli Lilly and Co., USA 
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Patent 
English 
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EP 185491 Al 19860625 
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PRIORITY APPLN. INFO.: 



EP 1985-308835 



US 1984-679832 
JP 1985-275849 
US 1984-679832 
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19851206 
19841210 



OTHER SOURCE (S) : 
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CASREACT 105:134217; MARPAT 105:134217 




AB The title compds. I [R = MeCH:CH, H2C:CHCH2, Cl-3 alkyl, (un) substituted 
PhCH2] and their salts, useful as dopamine D-2 agonists capable of 
lowering blood pressure, were prepared Thus, pergolide mesylate 
in DMF was treated with K0CMe3, followed by Mel to give I (R = Me) (II). 
II at 50 |ug/kg, i.p. in rats gave 81% prolactin inhibition, at 1 mg/kg 
resulted in 86 turns (Parkinsonism test) and at 100 ng/kg 
resulted in -21% change in mean arterial blood pressure. A hard gelatin 
capsule formulation contained I 0.1-20, dried starch 200, and Mg stearate 
10 mg. 

OS. CITING REF COUNT: 2 THERE ARE 2 CAPLUS RECORDS THAT CITE THIS RECORD 

(2 CITINGS) 

L9 ANSWER 273 OF 331 BIOSIS COPYRIGHT (c) 2009 The Thomson Corporation on 

STN DUPLICATE 211 

ACCESSION NUMBER: 1986:364549 BIOSIS 
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TITLE: DOUBLE-BLIND ASSESSMENT OF POTENTIAL PERGOLIDE-INDUCED 

CARDIOTOXICITY. 

AUTHOR(S): KURLAN R [Reprint author]; MILLER C; KNAPP R; MURPHY G; 

SHOULSON I 

CORPORATE SOURCE: UNIVERSITY OF ROCHESTER MEDICAL CENTER, 601 ELMWOOD AVENUE, 

BOX 573, ROCHESTER NY 14642, USA 
SOURCE: Neurology, (1986) Vol. 36, No. 7, pp. 993-995. 

CODEN: NEURAL ISSN: 0028-3878. 
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ENTRY DATE: 



Article 
BA 



ENGLISH 

Entered STN: 6 Sep 1986 
Last Updated on STN: 6 Sep 1986 

AB Possible pergolide-induced cardiotoxicity has been reported in 

open trials. Over a 6-month period of observation, we prospectively 
analyzed ECGs and 24-hour ambulatory EGG in 23 patients with 
Parkinson's disease who were randomized in a double-blind fashion 
to pergolide or placebo treatments. Pergolide therapy 
was associated with a mild and transient bradycardiac effect, but no 
clinically significant cardiotoxicity. 
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1987:12900 CAPLUS 
106 : 12900 
106:2129a, 2132a 

Alterations in [Met5]- and [Leu5] enkephalin and 
neurotensin content in basal ganglia induced by the 
long-term administration of dopamine agonist and 
antagonist drugs to rats 

De Ceballos, Maria L.; Boyce, Susan; Jenner, Peter; 
Marsden, C. David 

Med. Sch., King's Coll. Hosp., London, UK 
European Journal of Pharmacology (1986), 
130(3), 305-9 

CODEN: EJPHAZ; ISSN: 0014-2999 
Journal 
English 

AB Treatment of rats for 18 mo with trifluoperazine [117-89-5] increased 

[Met5]- [58569-55-4] and [Leu5] enkephalin [58822-25-6] and neurotensin 
[39379-15-2] content in the striatum and nucleus accumbens. However, in 
the substantia nigra the content of [Metb ] enkephalin was decreased, 
[Leu5] enkephalin unchanged, and that of neurotensin increased. 
Administration of L-DOPA [59-92- /J plus carbidopa [28860-95-9], 
bromocriptine mesylate [22260-51-1] or pergolide mesylate 
[66104-23-2] 12 mo decreased [Met5 ] enkephalin (except bromocriptine) and 
neurotensin, but not [Leu5] enkephalin, levels in striatum. L-DOPA 
decreased and bromocriptine increased neurotensin levels in the substantia 
nigra. Neurotensin levels in nucleus accumbens were unaffected. Thus, 
alterations in brain neuropeptides observed in Parkinson's disease 
may be related both to the pathol. of the disease and to its treatment. 
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1986:2088 TOXCENTER 

Copyright (c) 2009 The Thomson Corporation 
24-08436 

Therapeutic progress. Review 20. Drug treatment of 
Parkinson's disease 

Pall, H. S.; Williams, A. C; Ramsden, D. B. 

Dept. of Neurology, Queen Elizabeth Hosp., Birmingham B15 

2TH, England 

J. Clin. Hosp. Pharm., (Aug 1986) Vol. 11, pp. 

229-236. 31 Refs. 

CODEN: JCHPDS. ISSN: 0143-3180. 

Journal 
I PA 

IPA 86:6962 
English 

Entered STN: 16 Nov 2001 



Last Updated on STN: 16 Nov 2001 
AB Guidelines for the prevention and therapy of Parkinson disease 

are discussed. The avoidance of overprescribing with phenothiazines, 
butyrophenones and thioxanthenes is noted. Use of levodopa, dopamine 
agonists (bromocriptine; lisuride; pergolide) , parasympatholytic 
agents and antidepressants is categorized. 
Paul R. Webster 
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Long-term efficacy of pergolide in patients with 
Parkinson's disease. 
Sage J I; Duvoisin R C 

Clinical neuropharmacology, (1986) Vol. 9, No. 2, 
pp. 160-4. 

Journal code: 7607910. ISSN: 0362-5664. 

United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
198607 

Entered STN: 21 Mar 1990 
Last Updated on STN: 21 Mar 1990 
Entered Medline: 7 Jul 1986 
We report the clinical course of 35 patients with Parkinson's 
disease who experienced an initially favorable response to 
pergolide and who were taking the drug for at least 6 months. The 
duration of pergolide treatment was 6-50 (25 +/- 16 SD) months. 
Of the 14 patients who remained on pergolide for over 2 years, 
12 remained less disabled for 26 +/- 17 SD months, seven enjoyed increased 
"on" time for 39 +/- 8 SD months, and nine had a lower Hoehn-Yahr stage 
for 25 +/- 17 SD months. Pergolide was discontinued after 5-39 
months in eight patients; six patients then deteriorated. 
Pergolide can remain efficacious in the treatment of 
Parkinson's disease for up to 50 months. 
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1986:213855 BIOSIS 
PREV198681105155; BA81:105155 
EFFICACY OF PERGOLIDE AND MESULERGINE . 

LIEBERMAN A N [Reprint author]; GOPINATHAN G; NEOPHYTIDES A 
530 FIRST AVE NB 7W15, NEW YORK, NY 10016, USA 
European Neurology, (1986) Vol. 25, No. 2, pp. 
86-90. 

CODEN: EUNEAP. ISSN: 0014-3022. 

Article 
BA 



ENGLISH 

Entered STN: 28 May 1986 
Last Updated on STN: 28 May 1986 
AB The activity of pergolide, a clavine ergolene, and mesulergine, 

an 8-alpha amino ergoline, were compared in 18 patients with advanced 

Parkinson's disease. All of the patients were no longer 

satisfactorily responding to levodopa, and 16 patients had diurnal 

oscillations in performance. Pergolide, mean dose 2.7 mg, when 

added to levodopa resulted in a significant (27%) decrease in 

Parkinson disability and a significant improvement in diurnal 

oscillations in performance (136% increase in hours 'on'). Twelve of the 

18 patients (67%) improved. However, after 2 years pergolide 

was discontinued in all of the patients because of decreased efficacy. 



adverse effects, or both. At this time, mesulergine, mean dose 9.3 mg., 
when added to levodopa resulted in a significant (37%) decrease in 
Parkinson disability and a significant improvement in diurnal 
oscillations (61% increase in hours 'on'). Twelve of the 18 patients 
(67%) improved. Adverse effects (dyskinesias) were less with mesulergine 
than with pergolide. A declining response to one agonist does 
not preclude a successful response to another agonist of a different 
class . 
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AB 



1986:1126 TOXCENTER 

Copyright (c) 2009 The Thomson Corporation 
24-02663 

Investigational drug data: pergolide 
Briceland, L. L. 

School of Pharm., State Univ. of New York at Buffalo, 
Amherst, NY 

New York State Journal of Pharmacy, (1986) Vol. 
6, pp. 10-11. 12 Refs. 
ISSN: 0279-8778. 
Journal 
I PA 

IPA 86:3105 
English 

Entered STN: 16 Nov 2001 
Last Updated on STN: 16 Nov 2001 
The pharmacology, pharmacokinetics, clinical trials, and adverse effects 
of the investigational drug pergolide are discussed. The 
antiparkinsonian action of I as well as inhibition of prolactin 
secretion have led to the investigational use of I in the treatment of 
Parkinson disease and hyperprolactinemic syndromes. 
Anne L. Morisseau 
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3297319 

of levodopa failures: the use of dopamine 



1987244089 
PubMed ID: 
Management 
agonists . 

Lieberman A N; Gopinathan G; Neophytides A; Goldstein M 
Clinical neuropharmacology, (1986) Vol. 9 Suppl 
2, pp. S9-21. Ref: 70 

Journal code: 7607910. ISSN: 0362-5664. 

United States 

Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 

English 

Priority Journals 
198707 

Entered STN: 5 Mar 1990 
Last Updated on STN: 5 Mar 1990 
Entered Medline: 31 Jul 1987 
In the past decade, dopamine agonists have emerged as important treatment 
options for patients with Parkinson's disease. Originally, 

dopamine agonists were used only in patients with advanced disease in whom 
the response to levodopa had decreased (levodopa failures) . The decreased 
response to levodopa, usually associated with diurnal oscillations in 
performance and the ' wearing-of f ' and 'on-off' phenomena, is secondary to 
disease progression with continued degeneration of the nigrostriatal 
neurons. In addition, chronic levodopa treatment itself may contribute to 
the decreased drug response and the diurnal oscillations in performance. 
Dopamine receptor agonists bypass the degenerating nigrostriatal neurons 
and directly stimulate the striatal dopamine receptors. Dopamine receptor 
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agonists also permit a reduction in the dose of levodopa. Five ergoline 
dopamine agonists — bromocriptine, lergotrile, pergolide, 
lisuride, mesulergine, and the nonergoline agonist, ciladopa — have 
undergone clinical trials in Parkinson's disease. In 10 years, 
we treated a total of 278 patients with advanced Parkinson's 
disease, a declining response to levodopa, and diurnal oscillations in 
performance with five ergoline dopamine agonists (in addition to 
levodopa) . The mean duration of treatment v;as one year (with a range of 
1-60 months). Improvement was noted in 140 (50%) of our patients. 
Adverse effects necessitating discontinuation of the agonist occurred in 
131 patients (46%). We compared our results with those of others who, 
unlike us, began treatment with a dopamine agonist earlier, using the 
agonist alone or adding it to levodopa before the response to levodopa had 
decreased. Many of the patients so treated had mild or moderate 
Parkinson's disease. A total of 1,599 patients were treated with 
ergoline dopamine agonists. Of these patients, 976 (61%) improved, while 
407 (25%) experienced adverse effects. We believe that a greater number 
of these patients improved and fewer experienced adverse effects, in 
comparison to our patients, because the patients had less advanced 
disease . 
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1986:96870 BIOSIS 
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CLINICAL TRIAL OF PERGOLIDE IN PARKINSONS DISEASE. 
GONCE M [Reprint author]; DELWAIDE P J 

SERV NEUROL-NEUROPHYSIOL CLIN, HOP BAVIERE, 4000, LIEGE, 
BELGIQUE 

Presse Medicale, (1985) Vol. 14, No. 26, pp. 
1409-1411. 

CODEN: PRMEEM. ISSN: 0755-4982. 

Article 

BA 



FRENCH 

Entered STN: 25 Apr 1986 
Last Updated on STN: 25 Apr 1986 
AB Pergolide is thought to stimulate both Dl and D2 dopaminergic 

receptors. Its effects on Parkinson's disease were evaluated in 

an open trial, using clinical assessment scales and objective tests. Nine 

patients had previously been treated with L-dopa, but the drug had either 

gradually lost its effectiveness or produced invalidating side-effects. 

Pergolide in doses of 2 mg per day considerably and durably 

improved the parkinsonian symptoms and enabled the patients to 

reduce L-dopa dosage by about 50%. Dyskinesia and « on-off » 

phenomena partially regressed. Significant improvement was also observed 

in 3 of 4 patients with Parkinson's disease who had no 

previously received L-dopa. The side-effects of pergolide were 

fairly frequent in both groups, but they were relatively mild and 

reversible . 
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Pergolide mesylate: Lack of cardiac toxicity in patients 
with cardiac disease. 

Tanner, CM.; Chhablani, R.; Goetz, C.G.; Klawans, H.L. 
Department of Neurological Sciences, Rush-Presbyterian-St . 
Luke's Medical Center, Chicago, IL 60612, United States. 
Neurology, (1985) Vol. 35, No. 6, pp. 918-921. 
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United States 
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LANGUAGE: English 

ENTRY DATE: Entered STN: 10 Dec 1991 

Last Updated on STN: 10 Dec 1991 

AB In a 12-month open-label trial, pergolide mesylate was 

administered in doses with antiparkinsonian efficacy to six 

patients with stable heart disease. Cardiac status did not worsen in any 

patient. Parkinson's disease improved in all patients. 

Pergolide is a safe and effective therapy for Parkinson 

's disease, even in patients with heart disease. 
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Chronic agonist therapy for Parkinson's disease: A 5-year 
study of bromocriptine and pergolide. 

Goetz, C.G.; Tanner, CM.; Glantz, R.H.; Klawans, H.L. 
Department of Neurological Sciences, Rush-Presbyterian St. 
Luke's Medical Center, Chicago, IL 60612, United States. 
Neurology, (1985) Vol. 35, No. 5, pp. 749-751. 
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English 

Entered STN: 10 Dec 1991 
Last Updated on STN: 10 Dec 1991 
We used pergolide to treat 10 patients with idiopathic 
Parkinson's disease who had first responded to, and then failed, 
bromocriptine therapy. At the end of 5 years, patients had improved when 
compared with study entry. Peak efficacy, equal with both drugs, was seen 
at 12 months. After a mean treatment of 29 months, bromocriptine was no 
longer effective, but pergolide was still beneficial. 
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1985167034 EMBASE 
Long-term experienc 
parkinsonism. 

Kurlan, R.; Miller, C; Levy, R.; et . al . 

Department of Neurology, University of Rochester Medical 
Center, Rochester, NY 14642, United States. 
Neurology, (1985) Vol. 35, No. 5, pp. 738-742. 
ISSN: 0028-3878 CODEN: NEURAI 

United States 
Journal; Article 
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037 Drug Literature Index 
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English 

Entered STN: 10 Dec 1991 
Last Updated on STN: 10 Dec 1991 
Nine patients with idiopathic Parkinson's disease were treated 
with pergolide to a daily maintenance dose of 2.2 ± 0.9 mg 
(mean ± SD) for 17.3 ± 8.3 months. After 1 month, there was an 
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average 68% increase in mobile on-time, but the improvement declined to 
30% by 6 months, 23% by 1 year, and virtually disappeared by 18 months of 
therapy. Pergolide was discontinued in seven patients because 
of loss of efficacy (4 patients), confusion (1 patient), or myocardial 

infarction or ventricular ectopy (2 patients) . Partial but temporary 
restoration of mobility was observed in seven patients who were switched 
to an alternate-day dosing schedule after 9.2 ± 2.4 months. Two 
patients with advanced Shy-Drager syndrome were treated with 
pergolide without benefit. 
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DOCUMENT TYPE: Article 

FILE SEGMENT: BA 

LANGUAGE: ENGLISH 

AB In 18 patients with Parkinson's disease, the effects of 

pergolide after 28 mo. of treatment were compared with the 

response after the initial 10-wk therapy. At a mean 3.2-mg daily dose of 

pergolide, the daily dose of levodopa was still 33% lower than at 

the onset of pergolide therapy. The mean motor disability 

score, which decreased by 65% during the first 10 wk of pergolide 

, was still decreased by 42% after 28 mo. In the 12 patients with on-off 

effect, the percent time on increased 117% during the 1st phase of the 

study and was still increased 63% after more than 2 yr of 

pergolide therapy. Sudden freezing episodes became the most 

disabling problem in the majority of patients. Down regulation of 

dopamine receptors may contribute, but it is not the only cause of loss of 

responsiveness to pergolide. 
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AUTHOR(S): DIAMOND S G [Reprint author]; MARKHAM C H; TRECIOKAS L J 

CORPORATE SOURCE: UNIVERSITY OF CALIFORNIA, LOS ANGELES, DEPARTMENT OF 

NEUROLOGY, REED NEUROLOGICAL RESEARCH CENTER, UCLA SCHOOL 
OF MEDICINE, CENTER FOR THE HEALTH SCIENCES, LOS ANGELES, 
CALIF 90024, USA 

SOURCE: Neurology, (1985) Vol. 35, No. 3, pp. 291-295. 

CODEN: NEURAL ISSN: 0028-3878. 
DOCUMENT TYPE: Article 
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LANGUAGE: ENGLISH 

AB Pergolide mesylate, a dopamine agonist, was studied as 

adjunctive therapy in a 6-mo. double-blind trial in 20 patients with 

Parkinson's disease who were achieving less than optimal response 

from Sinemet. As pergolide or placebo was administered in 

increasing dosage. Sinemet was reduced if side effects developed. Both 

the pergolide and placebo groups improved significantly (P < 

0.05) . The pergolide group improved 30% at the end of 24 wk and 

the placebo group 23%. There was no significant difference between drug 

and placebo groups, possibly due to a fortuitous support group and the 

side effects that may have burdened the pergolide group. 



Pergolide had a definite antiparkinsonian effect. 
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Pergolide therapy in Parkinson's disease: A double-blind, 
placebo-controlled study. 
Sage, J. I.; Duvoisin, R.C. 

Department of Neurology, Rutgers Medical School, New 
Brunswick, NJ 08901, United States. 
Clinical Neuropharmacology, (1985) Vol. 8, No. 3, 
pp. 260-265. 

ISSN: 0362-5664 CODEN: CLNEDB 
United States 

Journal; Article 
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LANGUAGE: English 

ENTRY DATE: Entered STN: 10 Dec 1991 
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AB A double-blind, placebo-controlled study was conducted of 

pergolide as an adjunctive treatment to levodopa in 17 patients 
with advanced Parkinson's disease. There was a significant 
improvement (p < 0.05) in total disability score, in gait, and in 'wear 
off and 'on-off phenomena. Pergolide is a useful drug in 
patients with advanced Parkinson's disease. 
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Recently, the importance of the dopamine receptor agonists has increased 
in the treatment of parkinsonism, different endocrinological 
diseases and cardiovascular illness. In the therapy some well known 
drugs, derivatives of ergot groups e.g. bromocriptine, lisuride and 
pergolide, have been found useful. In the Institute for Drug 
Research numerous semi-synthetic elymoclavine derivatives were synthesized 
during the past years, and the influence of these new compounds on both 
the central and peripheral dopamine transmission was examined. Among the 
different ergot derivatives compound GYKI-32 887 seemed to be the most 
effective dopamine agonist and it was selected for preclinical 
investigation. The endocrinological effects and the pre- and postsynaptic 
dopamine receptor stimulant activity of this new compound are summarized. 
GYKI-32 887 was more potent than bromocriptine as regards its inhibitory 
effect on prolactin secretion and antiparkinsonian efficacy. 
Besides the strong dopamine receptor stimulant action this new ergoline 



compound, contrary to bromocriptine, inhibits the convulsive action of 
bicucullin. It may be assumed that the GABA receptor agonistic effect of 
GYKI-32 887 would be also valuable in the treatment of various form of 
dyskinesias . 
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AB Pergolide, an experimental dopamine agonist, was administered to 
56 patients with advanced Parkinson disease who were no longer 
satisfactorily responding to levodopa, including 45 patients with diurnal 
oscillations in performance: 'on-off' phenomena. Lisuride, an 
experimental dopamine agonist was administered to 63 patients with 
advanced Parkinson disease. Pergolide or lisuride, 

when added to levodopa, resulted in a significant decrease in disability 

in both the 'on' and the 'off period, and an increase in the number of 

hours in which patients were 'on'. Forty-one of 56 patients (73%) 

improved on Pergolide. Thirty-seven of 63 patients (59%) 

improved on lisuride. Mean dose of pergolide was 2.5 mg . (range 

0.2 to 10.0 mg.). Mean dose of lisuride was 2.6 mg . (range 0.2 to 5.0 

mg.). Pergolide was discontinued in 18 patients because of 

adverse effects, including an organic confusional syndrome (six patients), 

dyskinesias (four patients) and cardiovasular abnormalities (three 

patients) . Lisuride was discontinued in 26 patients because of adverse 

effects, including an organic confusional syndrome (15 patients), 

dyskinesias (five patients) and vasospasm (two patients) . 

Pergolide was discontinued in nine patients and lisuride in 12 

because of a lack of effect or a declining effect. Both drugs are equally 

useful in patients with advanced Parkinson disease. 
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AB Current information on the cause and treatment of Parkinson's 

disease is presented. Researchers found that 6 patients developed 
symptoms of the disease as a result of exposure to a chemical known as 
MPTP (l-methyl-4-phenyl-l, 2, 3, 6-tetrahydropyridine) , an unwanted 
by-product of the illicit synthesis of a meperidine analog. Addicts 
either injected the substance repeatedly (as a heroin substitute) or 
accidentally assimilated it during synthesis. It was stated that 
Parkinson's disease can be specifically attributed to a deficit of 
dopamine and to a destruction or dysfunction of the nigrostriatal dopamine 
neurons in particular. Pargyline hydrochloride (Eutonyl), 
pergolide and domperidone (Motilium) are drugs being developed to 
both treat the disease and help retard its progress. 
Elvira deC. Weiss 
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AB Levodopa, the precursor of dopamine, is currently the drug of choice 

in the treatment of Parkinson's disease. Recently, two direct 
dopamine agonists, bromocriptine and pergolide, have been tested 
for the treatment of Parkinson's disease because of reduced side 
effects compared to levodopa. Few studies have evaluated the effects of 
long-term treatment of dopamine agonists on dopamine receptor regulation 
in the central nervous system. Thus, the purpose of this study was to 
determine whether chronic dopamine agonist treatment produces a 
down-regulation of striatal dopamine receptor function and to compare the 
results of the two classes of dopaminergic drugs. 

Levodopa with carbidopa, a peripheral decarboxylase inhibitor, was 
administered orally to rats whereas bromocriptine and pergolide 
were injected intraperitoneally once daily. Several neurochemical 
parameters were examined from 1 to 28 days. 

Levodopa minimally decreased striatal D-1 receptor activity but 
increased the number of striatal D-2 binding sites. Levodopa increased the 
V(,max) of tyrosine hydroxylase (TH) in all brain regions tested. Protein 
blot analysis of striatal TH indicated a significant increase in the 
amount of TH present. Dopamine-beta-hydroxylase (DBH) activity was 
markedly decreased in all brain regions studied and mixing experiments of 
control and drug-treated cortices did not show the presence of an 
increased level of endogenous inhibitors. 

Bromocriptine treatment decreased the number of D-2 binding sites. 
Striatal TH activity was decreased and protein blot analysis indicated no 
change in TH quantity. The specificity of bromocriptine for striatal TH 
suggested that bromocriptine preferentially interacts with dopamine 
autoreceptors . 

Combination levodopa-bromocriptine was administered for 12 days. 
There was a decrease in both D-1 receptor activity and D-2 binding sites, 
and a decrease in brain HVA levels suggesting a postsynaptic receptor 
action. Pergolide produced identical results to the combination 
levodopa-bromocriptine studies. 

In conclusion, combination levodopa-bromocriptine and 
pergolide treatments exhibited the expected down-regulation of 
dopamine receptor activity. In contrast, levodopa appeared to up-regulate 
dopamine receptor activity. Thus, these data may help to explain, on a 
biochemical basis, the decrease in the levodopa-induced side effects noted 
with combination levodopa-bromocriptine or pergolide therapies 
in the treatment of Parkinson's disease. 
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AB Refractory response to dopamine (DA) agonists is a common problem in the 
treatment of Parkinson's disease. In rats with unilateral 

lesions of the substantia nigra, denervation induced significant increases 
in striatal 3 (H) -spiperone binding sites ipsilateral to the lesion. 
Chronic treatment with levodopa or v^ith vjith pergolide mesylate 
significantly decreased the number of 3 ( H ) -spiperone striatal binding 
sites. Agonist-induced decreases were approximately equivalent in intact 
and denervated striata and did not appear to be affected by lesions. The 
poor response to DA agonist in certain parkinsonian patients 
with chronic drug exposure may be mediated by drug-induced DA receptor 
down-regulation . 
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AB Basic aspects and recent advances in the understanding of the 

pharmacological mechanism of action of the clinically most used 
antiparkinson drugs are reviewed. Recent human and animal 
biochemical investigations clearly confirm and extend previous findings 
indicating that benserazide is much more potent than carbidopa as 
peripheral decarboxylase inhibitor. L-DOPA in combination with 
benserazide or carbidopa constitutes the best available therapy for 
Parkinson's disease (PD) . To reduce peaks and rapid fluctuations 
of L-DOPA plasma levels (possibly responsible for peak-dose dyskinesias 
and end-of-dose deterioration) a slow-release formulation of L-DOPA in 
combination with benserazide or with benserazide plus 
catechol-O-methyltransf erase inhibitors should be developed. In 
parkinsonian patients under long-term L-DOPA therapy monoamine 
oxidase inhibitors type B (MAO-B) e.g. (-)deprenyl and direct dopamine 
receptor agonists (bromocriptine, lisuride, pergolide etc.), due 
to their L-DOPA-sparing effects, alleviate in some cases L-DOPA-induced 
side-effects e.g. dyskinesias and on-off phenomena. However, since 
(-)deprenyl, due to its metabolism to (-) methamphetamine and 
(-) amphetamine, seem to have indirect sympathomimetic activity, new 
selective MAO-B inhibitors devoid of indirect sympathomimetic effects 
should be tested clinically to assess the functional role of pure MAO-B 
inhibition in the therapy of PD. The auxiliary therapy with direct 
dopamine receptor agonists of the D-2 subtype represents another valid 
approach which should be further investigated in order to find novel 
dopamine agonists, less expensive than bromocriptine, and strictly 
selective for D-2 receptor sites. 
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Parkinson's disease in 1984: update 
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A review of important topics in the field of Parkinson disease, 
including etiologic studies, types and mechanisms of complications 
associated with levodopa therapy and their treatment, other treatment 
options, and when and how to begin treatment, is presented. The use of 
bromocriptine, lisuride, and pergolide, and the role of 

domperidone and monoamine oxidase inhibitors when used in combination with 
levodopa to improve therapy, are discussed. 
Lilia M. Sancho 
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AB Pergolide, a long-acting central dopamine agonist, was used as 
monotherapy in 16 parkinsonian patients. A mean daily dose of 
6.3 mg resulted in 73% improvement of parkinsonian disability. 
Clinical improvement after acute administration of one dose of 
pergolide was similar to that observed after levodopa plus a 
peripheral decarboxylase inhibitor but at a dose 100 times lower (2.2 mg 
and 200 mg, respectively) . The effect lasted twice as long (5 1/2 hours 
and 2 1/4 hours, respectively) . 
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Pergolide and lisuride in advanced Parkinson's disease. 
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AB In a retrospective study, treatment with lisuride was 
pergolide in 25 patients with advanced PD in vjhom the 
levodopa had diminished. Sixteen patients had wearim 
phenomena. Lisuride or pergolide, when added to levodopa, 
resulted in comparable and significant decreases in disability in both ON 
and OFF periods; pergolide resulted in a greater increase in the 
number of hours in which patients were ON. Adverse reactions were 
comparable on both drugs. However, patients who developed an adverse 
reaction on one drug did not necessarily develop the same reaction on the 
other drug. Both lisuride and pergolide are effective anti- 
Parkinson drugs. 
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AB AY-27,110 is the pharmacologically active 

troponylpiperazine derivative. At low doses, 

contralateral rotation behavior in rats with a unilateral 6-OHDA 
[6-hydroxydopamine] lesion of the nigrostriatal pathway, at higher doses 
it caused weak stereotypy and in dogs it elicited emesis. The actions of 

AY-27,110 were dose-dependently antagonized by haloperidol and pimozide, 
but were not diminished by a-MPT [a-methyl-p-tyrosine ] or 
reserpine pretreatment . Evidently AY-27,110 is a chemically novel 
dopaminergic agonist that should be useful as an anti-parkinson 
drug. Since the effects of AY-27,110 are independent of intact 
catecholamine synthesis and storage mechanisms, the compound should be 
efficacious in patients with advanced Parkinson's disease. 
AY-27,110 was compared to several ergot-derived dopamine agonists, namely 
bromocriptine, lisuride and pergolide, to predict its potency, 
side-effect liability and potential therapeutic advantages. 
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AB We studied the effect of pergolide (combined with levodopa) in 

17 patients with Parkinson's disease, including 15 with 'wearing 
off or on-off phenomena, who had been taking pergolide for at 
least 2 years. Mean duration of the study was 27.8 months. All 17 
patients improved initially, but the improvement later faded. Mean 
disability score, which decreased initially by 60% (significant), was 
decreased only by 20% after 2 years (not significant). Wearing off and 
on-off phenomena, which improved initially, became prominent again. Four 
patients lost all the improvement, nine patients lost much of the 
improvement, and four maintained much of the improvement. Mean dose of 
pergolide was 2.2 mg (range, 0.8 to 5.0 mg) . 
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AB Pergolide mesylate, a long-acting dopamine agonist, is effective 
in treating Parkinson's disease. Behavioral change is said to 
be one adverse effect. We therefore studied 19 parkinsonian 
patients with neuropsychological tests before and after initiating 
pergolide therapy. Intellectual and behavioral changes were also 
monitored clinically for up to 2 years. There was no decline in 
performance on the neuropsychological tests. Six patients had transient 
psychiatric or intellectual changes that were controlled by reducing drug 
dosage. These changes were similar to those seen with other dopamine 
agonists . 
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AB A 71 year old retired printer developed idiopathic Parkinson's 

disease over a period of 3 years. On account of his worsening condition 
he was admitted to hospital. Following the interruption of his medication 
the patient developed an akinetic crisis. A 48 hour polysomnogram 
recording, repeated five times during hospitalization, showed severe sleep 
deprivation. Treatment with Pergolide alone was then started; 
and sleep monitoring showed suppression of REM rebound, REM only appearing 
when the dose of the drug was reduced. It is suggested that REM rebound 
phenomena produced by sleep deprivation in a Parkinson's disease 
patient are suppressed by the effect of the dopaminergic agent 
Pergolide . 
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AB A total of 26 patients were treated with pergolide mesylate, a 

semi-synthetic ergot derivative with the property of direct dopamine 
activity. Of these patients, 18 suffered from late failure of L-dopa, 
while the remaining 8 had never before been treated with L-dopa. The 
activity of pergolide was studied, either by giving it to 

untreated patients or by reducing as much as possible the L-dopa given in 
patients with parkinsonism. Adverse effects and failure rate 
were reduced by slowly increasing the daily dosage, by giving considerable 
dose flexibility whenever side effects were manifest, and by the use of 
relatively low doses (mean of 3.8 mg in the L-dopa-group and 2.9 in the 
other group) . From 26 patients, 13 (50%) still remain in the study for an 
average treatment period of 16 mo. (3 wk to 25 mo. for the groups as a 
whole) . All patients experienced a beneficial effect from 
pergolide, especially during the 1 months of treatment, in 
self-care, rigidity, gait and automatic movements. Slight or no 
improvement was seen in tremor, speech and posture. The most frequent 
side effects were nausea and vomiting (in the initial phase of the 
treatment), insomnia and psychotoxic reactions (mostly periods of 
confusion accompanied by visual hallucinations and paranoid illusions) . 
Pergolide mesylate is a useful additive for treatment of 
parkinsonism, but special attention should be paid to the 

important psychotoxic adverse effects that may appear, even at a low dose. 
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AB Two patients are described in whom treatment of Parkinson's 
disease with the ergot derivative pergolide was associated i 
the development of erythromelalgia. The possible mechanism of 
pergolide-induced erythromelalgia is briefly discussed. 
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Erythromelalgia following pergolide administration 
Monk, B. E.; Parkes, J. D.; Du Vivier, A. 
Dept. of Dermatology and Neurology, King's College Hosp., 
London SE5, England 
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Two patients (aged 67 and 68 yr) with Parkinson's disease 
developed erythromelalgia after many months of treatment with 
pergolide. Both patients gained so much benefit from I in terms 
of symptomatic relief of Parkinson's disease that the drug was 
not discontinued. 
Elvira deC. Weiss 
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Evaluating the evaluations: Or how to weigh the scales of 
parkinsonian disability. 
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AB We used four disability scales to evaluate eight patients with 
Parkinson's disease who were treated with pergolide 

mesylate for 1 year. Disability was rated on all four scales by the same 
neurologist at each of 11 visits. Prior ratings were not available to the 
examiner, who did not know that the scales themselves were an object of 
study. Disability scores, converted to percentage improvement relative to 
baseline, varied considerably between scales; for instance, at 5 months, 
one showed 13% improvement and another 58%. At 9 months, one showed 
worsening of 6% and another showed improvement of 34%. The four 
disability scales clearly measure different aspects of 
parkinsonism, and comparing results of different studies may not 
be valid if the disability scales are not the same. 
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TITLE: COMPARISON OF PERGOLIDE AND BROMOCRIPTINE THERAPY IN 
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AUTHOR(S): LEWITT P A [Reprint author]; WARD C D; LARSEN T A; 

RAPHAELSON M I; NEWMAN R P; FOSTER N; DAMBROSIA J M; CALNE 
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SOURCE: Neurology, (1983) Vol. 33, No. 8, pp. 1009-1014. 
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DOCUMENT TYPE: Article 
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AB Parkisonian patients (24) compared pergolide and bromocriptine 

therapy in a randomized double-blind, 2-period crossover study. Both 
drugs were adjusted to an optimal balance between benefits and side 
effects. The mean daily dose and dose range for pergolide and 
bromocriptine were 3.3 mg (0.7-7.2) and 42.7 mg (5.8-87.5), respectively. 
Adjunctive medications, which for most patients included levodopa (plus 
carbidopa) , were not altered during the study. A similar spectrum of 
clinical effects was found with both drugs and with lisuride, which was 
used to treat 13 of the patients in a previous study. Despite 
neurochemical differences in the antiparkinsonian ergots, their 
clinical utility is quite similar. Hepatotoxicity and pleural reactions 
may occur rarely with these drugs. 
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AB Patients (22) received pergolide mesylate for Parkinson 

's disease for 1 yr. Improvement was maximal at 6 mo., but average 



functional scores were still better at 12 mo., than at pretreatment 
evaluation. On-off fluctuations were reduced in severity, and 2 of 18 
patients experienced full resolutions. Pergolide is an 
effective and safe ongoing medication for Parkinson's disease. 
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MICROBIAL TRANSFORMATIONS OF PERGOLIDE TO PERGOLIDE 
SULFOXIDE AND PERGOLIDE SULFONE . 

SMITH R V [Reprint author]; DAVIS P J; KERR K M 

DRUG DYNAMICS INSTITUTE, COLL PHARMACY, UNIV TEXAS AUSTIN, 
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Journal of Pharmaceutical Sciences, (1983) Vol. 

72, No. 7, pp. 733-736. 
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Article 
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Using the rationale of 'microbial models of mammalian metabolism', a study 
was undertaken to identify microorganisms which form the 2 metabolites 
found in mammalian species. Fifty-eight microorganisms were investigated 
for their ability to effect the biotransformation of the ergoline alkaloid 
pergolide [used to treat hyperprolactinemia and Parkinson 
's disease]. A majority of these organisms formed pergolide 
sulfoxide, and a Helminthosporium species was investigated in greater 
detail since it yielded significant amounts of pergolide 

sulfoxide. A preparative-scale transformation afforded material which was 
identified as the sulfoxide based on melting point, spectral, and 
chromatographic comparison with authentic material as well as its 
conversion to pergolide by reduction with triphenylphosphine . 
An analytical high-performance liquid chromatographic determination of the 
enzymatic vs. spontaneous air-oxidation of pergolide in growing 
cultures and controls showed negligible air-oxidation and an .apprx. 40% 
enzymatic conversion of pergolide to the sulfoxide. Several 
organisms, including Aspergillus alliaceus formed a second metabolite, 
pergolide sulfone, which was identified on the basis of 
co-chromatographic data. 



L9 ANSWER 309 OF 331 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
ORIGINAL REFERENCE NO.: 

TITLE: 

AUTHOR (S) : 
CORPORATE SOURCE: 
SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 



CAPLUS COPYRIGHT 2009 ACS on STN 
1983:551937 CAPLUS 
99:151937 
99:23143a, 23146a 

Long lasting action of the dopamine receptor agonist 

pergolide on locomotor activity in rats 

De Marino, V.; Basile, V.; Amoroso, S . ; Annunziato, L 

Dep. Pharmacol., II Fac. Med., Naples, 80131, Italy 

IRCS Medical Science: Library Compendium ( 

1983), 11(7), 621-2 
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Pergolide (I) [66104-22-1] (0.1-3 mg/kg, s.c.) induced a 

dose-related, long-lasting stimulation of locomotor activity in rats, with 
a maximal increase of 600% observed at 3 mg/kg after 1 h. This effect was 
antagonized by penfluridol administered 12 h before I. Thus, I actions 
are probably mediated via dopaminergic receptors, and therefore, I may be 
useful clin. in the treatment of on-off phenomenoma which occurs during 
long term L-DOPA [59-92-7] therapy of Parkinsonism. 
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Controlled trial of pergolide mesylate in Parkinson's 
disease and progressive supranuclear palsy. 
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We evaluated pergolide in 22 patients with Parkinson's 

disease and 3 with progressive supranuclear palsy (PSP) . After achieving 

an optimal dose of pergolide and Sinemet, a matching placebo was 

substituted in double-blind manner. The mean dose of levodopa (in 

Sinemet) was reduced by 68%; in eight patients, pergolide 

completely replaced levodopa. In parkinsonian patients, the 

mean Hoehn-Yahr stage decreased from 3.2 to 1.6, and the mean total 

disability score decreased from 48.3 to 17.8. In 10 patients with on-off 

phenomenon, the time on increased 174% with pergolide. There 

was little effect in PSP. Postural light-headedness and reversible mental 

changes were seen. 
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PROGRESSIVE SUPRANUCLEAR PALSY CLINICAL FEATURES AND 
RESPONSE TO TREATMENT IN 16 PATIENTS. 
JACKSON J A [Reprint author]; JANKOVIC J; FORD J 
DEP NEUROLOGY, BAYLOR MED, TEX MED CENTER, HOUSTON, TEX 
77030, USA 
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LANGUAGE: ENGLISH 

AB Among 415 patients with parkinsonism, 16 (3.9%) had findings of 

progressive supranuclear palsy (PSP) . This report reviews the clinical 
features and response to drug therapy in those 15 patients. 
Anticholinergic drugs failed to benefit any of the 5 patients treated, 
while presynaptic dopaminergic drugs (Sinemet or amantadine) were 
beneficial in only 5 of 22 patient trials. Alternatively, dopamine 
agonists (bromocriptine and pergolide) caused improvement in 9 
of 14 patient trials, despite the fact that all but 1 of these patients 
had previously failed to respond to presynaptic dopaminergic drugs. 
Dopamine agonists such as bromocriptine and pergolide may be 
useful in some patients with PSP. 
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AB The semisynthetic ergoline pergolide [66104-22-1], the partial 
ergoline LY 14186b [80373-22-4], and the 8-a-aminoergoline CU 
32-08b [72786-12-0] were effective antitremor agents in monkeys with 
ventromedial tegmental lesions. The administration of pergolide 
or LY 141865 results in a relief of tremor with a concomitant occurrence 
of severe abnormal involuntary movements, whereas the administration of CU 
32-085 results in a relief of tremor with the occurrence of only minor 
abnormal involuntary movements. Clin, studies revealed that 
pergolide is an effective drug in patients with advanced 
Parkinson's disease, and it reduces the on-off phenomena. The 
possible regulation of dopamine [51-61-6] neurotransmission by the 
norepinephrine [51-41-2] neuronal systems was reviewed. Preliminary data 
suggest that clonidine [4205-90-7] may interact with presynaptic dopamine 
receptors . 
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AB The effect of pergolide, a semisynthetic ergot alkaloid, on the 
cardiovascular system of 40 patients with Parkinson's disease 
(PD) was evaluated. The mean daily dose of pergolide was 2.4 mg 
(range, 0.1 to 10 mg) . The mean duration of follow-up was 6 months 
(range, 2 weeks to 20 months) . The 40 patients were selected only on the 
basis of severe PD. All 13 patients in the first part of the study 
underwent 1 to 5 days of Holter monitoring before starting 
pergolide. Monitoring was then carried out for an additional 
period of between 2 and 10 weeks while the patients were on 
pergolide. Seven of the 13 patients manifested repetitive 

ventricular rhythms. These were isolated and unassociated with increases 
in premature ventricular contractions. The dose at which the RVRs 
occurred was a function of the presence or absence of heart disease. The 
changes occurred below 3 mg/day in patients with heart disease and above 3 
mg/day in patients without heart disease. Pergolide was 
discontinued in three of the patients with heart disease. It was 
concluded that pergolide may, in the diseased heart, predispose 
to RVRs. In the second part of the study, Holter monitoring was carried 
out only at the discretion of the cardiologist, and five patients were so 
monitored. None of these patients was rejected from the study. Only one 
patient (with heart disease) of the 27 patients in the second part of the 
study experienced an arrhythmia. This consisted of an increase in PVCs on 
4 mg/day of pergolide. Pergolide was discontinued. 

Eight of the 40 patients in these early dose-ranging studies experienced 
orthostasis, two with syncope, immediately on addition of 
pergolide (0.1 to 0.4 mg) to levodopa. The orthostasis could be 
eliminated in all but two patients by reducing or discontinuing levodopa. 
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AB In rats with a unilateral 6-hydroxydopamine lesion of the nigrostriatal 
system the behavioral effects of pergolide were compared with 
those of L-dopa, bromocriptine and lergotrile. In this animal model of 
parkinsonism, doses of 0.25 mg/kg pergolide (free base) 

induced vigorous circling for 24 h. Pergolide was more potent 
than bromocriptine or lergotrile. Pretreatment with 
a-methyl-p-tyrosine nearly abolished the effects of bromocriptine, 
markedly diminished the effects of lergotrile and only partially 
diminished the effects of pergolide. Apparently, 
pergolide should be more effective than bromocriptine in the 
treatment of parkinsonism. 
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FURTHER STUDIES WITH PERGOLIDE IN PARKINSON DISEASE. 
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AB Pergolide was administered to 56 patients with advanced 

Parkinson disease who were no longer satisfactorily responding to 

levodopa. The group included 45 patients with on-off phenomena. 

Pergolide, when combined with levodopa, resulted in a 44% decrease 

in disability as assessed in the on period, a 15% decrease in disability 

in the off period and a 148% increase in the number of hours in which 

patients were on (from 4.6 ± 0.3 to 11.4 ± 0.5 h) . All these 

changes were significant at 1%. Of the 56 patients, 41 (59%) improved 

when pergolide was added to levodopa. Mean dose of 

pergolide was 2.5 mg (range, 0.2-10.0 mg) . Mean duration of the 

study was 13 mo. (range, 1 day to 34 mo.). Maximum improvement occurred 

within 2 mo. and began to decline, usually after 6 mo. The major adverse 

effects necessitating discontinuing pergolide were the 

occurrence of an organic confusional syndrome (6 patients), increased 

dyskinesias (4 patients) and cardiovascular abnormalities (3 patients) . 

Nine patients discontinued pergolide because of a lack of effect 

or declining effect. 
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PERGOLIDE MESYLATE AND IDIOPATHIC PARKINSON DISEASE. 
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The effects of pergolide mesylate were studied in an open trial 
of 23 patients with idiopathic Parkinson disease (PD) . All had 
suffered from loss of efficacy or dose-limiting side effects on current 
antiparkinsonian regimens. On pergolide therapy, 
improvement, which was maintained for 6 mo., was noted in some 
parkinsonian features in all 23 patients. All patients suffering 
from on-off phenomenon were helped by pergolide. Significant 
side effects were not encountered. Pergolide is useful in the 
treatment of PD. 
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Cholinergic and dopaminergic mechanisms in Parkinson's 

disease after long term levodopa administration 
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Clin. Ctr. for Res. in Parkinson's and Allied Disorders, 
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The cholinergic and dopaminergic mechanisms in Parkinson disease 
were investigated in 19 patients who developed fluctuating therapy 
responses during long term therapy with Sinemet (I; carbidopa, 
combination, levodopa) alone (7 patients) and I plus bromocriptine or 
pergolide (14 patients) . Results showed random fluctuations 
during the on-off and end-start dose. A return of cholinergic 
supersensitivity and of denervation supersensitivity reactive to 
endogenous fluctuating levels of acetylcholine following long term 
levodopa administration is suggested. 
Lilia M. Sancho 
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Degree of selectivity of pergolide as an agonist at 
presynaptic versus postsynaptic dopamine receptors: 

implications for prevention or treatment of tardive 
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pergolide (I) [66104-22-1] is a potent dopamine [51-61-6] 
agonist that is being evaluated clin. in Parkinson's disease, 
hyperprolactinemia, and other diseases. I activates both presynaptic and 
postsynaptic dopamine receptors, with some apparent selectivity for the 
presynaptic dopamine autoreceptors . In rats, low doses of I mesylate 
(<0.01 mg/kg, i.p.) decreased dopamine turnover in brain, decreased 
serum prolactin [9002-62-4] concentration, and reduced blood pressure in 
spontaneously hypertensive rats. At somewhat higher doses (>0.05 



mg/kg, i.p.), I caused contralateral turning in nigrostriatal-lesioned 
rats, elevation of serum corticosterone [50-22-6], and hypermotility with 
stereotyped behavior. All of these actions appear to be due to 

stimulation of dopamine receptors at various sites, but I may have 
preferential affinity for presynaptic dopamine receptors. If low doses of 
I can reduce dopaminergic transmission by activating presynaptic receptors 
that control dopamine release, then this action might be therapeutically 
useful in treating schizophrenia without causing tardive dyskinesia or in 
the treatment of tardive dyskinesia. 
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AB A mechanographic method was used to assess the locomotor performance 

induced by apomorphine or other dopaminergic drugs in reserpine-treated 
rats. Reserpine induced locomotor hypokinesia. The hypokinesia was 
dose-dependently reversed by apomorphine (APO) , bromocriptine and 
pergolide. Locomotion was induced by microinjection of APO into 
the nucleus accumbens. No locomotor effect was found after injection into 
corpus striatum. Injection into both nuclei was not superior to accumbens 
only. Intra-striatal or intraaccumbens injections of trifluoperazine 
blocked the effect on locomotion by systematic apomorphine. Evidently 
reserpine-induced locomotor hypokinesia is reversed by dopaminergic 
stimulation in the nucleus accumbens. Blockade of striatal or accumbens' 
dopamine receptors may counteract apomorphine-induced locomotion, 
presumably by interaction with postural motor control. Evidence was found 
for separate dopaminergic control of locomotion and muscle tone. This may 
be of importance for the development of new antiparkinson drugs. 
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AB During the past 10 years, there has been an increasing interest in the 

study of rapid-eye-movement (REM) sleep in neurodegenerative diseases and 
more particularly in Parkinson's disease (PD) . This interest is 
justified by the strong association observed between these diseases and 
REM sleep behavior disorder (RED) . In the first section of this paper, a 
critical review of the literature on the presence of REM sleep disorders 
in PD is presented. Studies that show an association between PD and RBD 
are reviewed. Studies that report the presence of other REM sleep 
disorders in PD (short latency, abnormal length and/or proportion of REM 
sleep, increasing occurrence of hallucinations) are then discussed. 
Limitations of the criteria proposed by Rechtschaf f en et Kales (1968) for 
the quantification of REM sleep are also presented. Some authors believe 
that dopaminergic (DA) agents used in the treatment of PD (levodopa, 
bromocriptine, pergolide, pramipexole and selegiline) 

could be a responsable factor for the occurrence of REM sleep disorders 
observed in this disease. The literature concerning the impact of these 
DA agents on human REM sleep is therefore critically reviewed. It is 
concluded that DA agents cannot explain on their own the presence of REM 
sleep disorders in PD. Other causes, among which the disturbance of some 
neurochemical systems linked to the neuropathological process of the 
disease, must be considered in order to explain these REM sleep disorders. 
In the second section of this paper, we present the different 
pathophysiological hypotheses proposed to explain REM sleep disorders in 
PD, such as a dysfunction of the cholinergic, noradrenergic, serotonergic, 
dopaminergic or GABAergic neurons. Emphasis is placed on the role of 
cholinergic neurons of the pedunculopontine and laterodorsal tegmental 
nuclei, structures shown to be particularly impaired in PD. 
Neurophysiological, neuroanatomical and neuropharmacological studies 
demonstrate that these neurons are strongly implicated in the different 
REM sleep parameters (muscular atonia, electroencephalographic 
desynchronisation, ponto-geniculo-occipital spikes) . Finally, future 
research directions are proposed. 
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AB There have been many attempts to discover neuroprotective drugs for the 
treatment of Parkinson's disease (PD) . Many of these compounds 
either do not cross the blood brain barrier or are not very effective in 
the 6-hydroxydopamine or MPTP (N-methyl-4-phenyl-l , 2 , 3 , 6- 
terahydropyridine) models of PD. We have examined several compounds 
including dopamine receptor agonist bromocritine, lisuride, 
pergolide and R-apomorphine for their neuroprotective action 
against the above neurotoxins in PC12 and dopamine neuroblastoma cell 
lines in culture and in vivo. R-apomorphine exhibited relatively potent 
neuroprotective action in vitro, cell culture and in vivo as a radical 
scavenger and iron chelator, because of its catechol structure. The 
recent clinical trials with apomorphine, where parkinsonian 
subjects can be weaned off L-dopa would suggest that this drug either 
exerts a neuroprotective action or that continuous sustained stimulation 
of dopamine receptor may be responsible for its unusual pharmacological 
activity. Apomorphine has a far more broad neuroprotective activity in 
the various models as compared with 1-selegiline and may 
therefore be an ideal drug to study neuroprotection in 
parkinsonian subjects with the use of PET or SPECT. 
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AB This paper reviews the preclinical study of the novel dopamine agonist 
pramipexole and its use in early Parkinson's disease (PD) . 
Emphasis will be given to those properties distinguishing this drug from 
other dopamine agonists, the relevance of the preclinical data to clinical 
trial results in early PD, and the putative neuroprotective properties of 
the compound. The conventional dopamine agonists are ergot-derived 
compounds that are most widely used as adjunctive therapies in advancing 
Parkinson's disease (PD) . Examples of conventional agonists are 
bromocriptine and pergolide. Pramipexole is an 

aminobenzothiazole compound, recently introduced for the treatment of both 
early and advanced PD. Its nonergot structure may reduce the risk of 
side-effects, considered unique to ergot drugs, such as membranous 
fibrosis. Pramipexole is a full dopamine agonist with high selectivity 
for the D2 dopamine receptor family. This family includes the D2, D3 and 
D4 receptor subtypes. Pramipexole has a 5- to 7-fold greater affinity for 
the D3 receptor subtype with lower affinities for the D2 and D4 receptor 
subtypes. The drug has only minimal alpha2-adrenoceptor activity and 
virtually no other receptor agonism or antagonism. The optimal dopamine 
receptor activation for the safe and effective treatment of PD is not 
known. Findings in animal models and clinical studies indicate that 
activation of the postsynaptic D2 receptor subtype provides the most 



robust symptomatic improvement in PD. Given its pharmacological profile, 
it is not surprising that pramipexole was found to be effective in 
ameliorating parkinsonian signs in animal models. This 

therapeutic effect has been confirmed in clinical trials in both early and 
advanced PD. In early disease, it provides a clear reduction in the chief 
motor manifestations of PD and improved activities of daily living. 
Perhaps most striking is the large number of clinical trial patients who 
have remained on pramipexole monotherapy for many months. The majority of 
these subjects have been maintained on pramipexole for an excess of 24 
months without requiring additional symptomatic treatment with levodopa. 
This is in contrast to the general clinical experience with older 
conventional agonists. Pramipexole also has a favourable pharmacokinetic 
profile. It is rapidly absorbed with peak levels appearing in the 
bloodstream within 2 h of oral dosing. It has a high absolute 
bioavailability of > 90% and can be administered without regard to meals. 
It has no significant effects on other antiparkinson drugs such 
as levodopa or selegiline. Its excretion is primarily renal 
and, thus, has little or no impact on hepatic cytochrome P450 enzymes or 
other related metabolic pathways. Pramipexole has also been theorized to 
have ' neuroprotectant ' properties. Oxyradical generation is posited as a 
cause or accelerant of brain nigral cell death in PD. Pramipexole 
stimulates brain dopamine autoreceptors and reduces dopamine synthesis and 
turnover which may minimize oxidative stress due to dopamine metabolism. 
Furthermore, the compound has a low oxidation potential that may serve as 
an oxyradical scavenger in the PD brain. In summary, pramipexole is a new 
antiparkinson medication found to have unique dopamine agonist 
characteristics and putative neuroprotective properties. 
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AB Parkinson's disease (PD) is a common neurodegenerative disease 

characterized by tremor, rigidity, bradykinesia, and loss of postural 

reflexes. Although the agents available for symptomatic treatment now 

allow most parkinsonian patients to live a normal life-span, 

these patients become progressively unable to participate in social 

functions, perform activities of daily living, and work. Therapy for PD 

may be associated with many complications that contribute to these 

disabilities. For this reason, education is helpful for the patient newly 

diagnosed with PD. Over the past 6 years, three new medications ( 

selegiline, pergolide, and controlled-release levodopa) 

have been approved for use in Parkinson's disease. Other agents 

now available for the treatment of psychiatric illness may also be helpful 

in selected cases of PD. With this in mind, we review the commonly 

prescribed drugs and outline a rational plan for treatment of 

parkinsonism . 
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AB A variety of medical treatment strategies have been proposed as a means of 
slowing the progression of Parkinson's disease. This includes 
administration of selegiline (deprenyl) therapy, early use of 
bromocriptine or pergolide, and delay of levodopa therapy or 
restriction of the dose. There is no compelling evidence supporting the 
use of any of these treatment strategies for this purpose. 
Carbidopa-levodopa remains the most potent medication for symptomatic 
treatment of Parkinson's disease. Although starting levodopa 
therapy with the controlled-release formulation is advocated, this does 
not appear to have any major advantages over standard carbidopa-levodopa. 
Further studies are needed to identify other means of halting the 
progression of Parkinson's disease. 
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AB Recently, there has been a surge in the research regarding the 
pharmacologic and surgical treatment of Parkinson's disease. 
This article reviews the latest modes of medical and surgical therapy for 
Parkinson's disease. The latest drug therapy has consisted of 
levodopa, a combination of levodopa and carbidopa ( Sinemet/Sinemet CR) , 
and monoamine oxidase type B (MAO-B) inhibitors (selegiline 
hydrochloride) . The surgical treatment modalities have been stereotaxic 
implantations of dopamine-producing tissues (such as adrenal medulla and 
fetal mesencephalon) into the caudate nucleus and ventral pallidotomy of 
patients with Parkinson's disease. The most recent work has 
been in the field of gene therapy. The implantation of cells genetically 
modified to express trophic factors and tyrosine hydroxylase for the 
synthesis of L-dopa from tyrosine has been proposed as a possible route 
for the treatment of Parkinson's disease. Although the etiology 
of the disease is still unknown, two recent theories are discussed. 
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AB Dopamine is equally well deaminated oxidatively by monoamine oxidase (MAO) 
A and B types. Selegiline (L-deprenyl ) , a selective inhibitor 
of MAO-B, ameliorates the "wearing off" akinesia and delays the need for 
levodopa in mild, previously untreated Parkinson's disease. The 
therapeutic potential of selective inhibition of MAO-A in 
Parkinson's disease has not been examined in detail. MAO-A 
accounts for only about 20% of total MAO activity in the human basal 
ganglia, and it differs from MAO-B in distribution. In contrast to MAO-B, 
which is confined to the extraneuronal compartment, MAO-A is found both 
extraneuronally and within the presynaptic dopaminergic terminals. The 
inhibition of MAO-A might alter the intraneuronal handling of dopamine 
reuptaken from synaptic clefts and thereby prolong oral levodopa benefit. 
We have given moclobemide, a selective, reversible inhibitor of MAO-A, to 
nondepressed patients with Parkinson's disease receiving 
standard levodopa/peripheral decarboxylase inhibitor or levodopa with 
dopaminergic agonist (bromocriptine, pergolide) . 

Selegiline was discontinued at least 8 weeks earlier. A standard 
oral levodopa challenge was performed at the patient's entry to the study 
and repeated on the 22nd day of moclobemide treatment (150 mg thrice 
daily) . The overall time spent "on" and "off" before the onset of 
treatment and during the last week on the drug was estimated from the 
patients' diaries. Neuropsychological assessments were also made before 
and after 3 weeks of moclobemide to measure possible effects on cognitive 
performance and mood. In acute levodopa challenge, the latency of motor 
response was significantly shortened and its duration was prolonged during 
moclobemide treatment. Similarly, the Webster's scores in "off" state 
after overnight withdrawal of dopaminergic medication improved on 
moclobemide. In nondepressed parkinsonian patients, moclobemide 
did not alter mood and cognitive measures. The mild symptomatic effect 
and good tolerance with standard therapy suggest that moclobemide may be a 
particularly useful antidepressant in Parkinson's disease. 

L17 ANSWER 8 OF 76 BIOSIS COPYRIGHT (c) 2009 The Thomson Corporation on STN 

ACCESSION NUMBER: 1995:83090 BIOSIS 
DOCUMENT NUMBER: PREVl 9 9 59 8 0 9 73 9 0 

TITLE: Early idiopathic parkinsonism: Initiation and optimization 

of treatment. 
AUTHOR(S): Calne, Donald B. 

CORPORATE SOURCE: Neurodegenerative Disorders Cent., Faculty Med., Vancouver 
Hosp., Purdy Pavillion, 2211 Wesbrook Mall, Vancouver, BC 
V6T 2B5, Canada 

SOURCE: Clinical Neuropharmacology, (1994) Vol. 17, No. 

SUPPL. 2, pp. S14-S18. 
CODEN: CLNEDB. ISSN: 0362-5664. 

DOCUMENT TYPE: Article 
LANGUAGE: English 

ENTRY DATE: Entered STN: 22 Feb 1995 

Last Updated on STN: 23 Feb 1995 

AB Once a diagnosis of idiopathic parkinsonism has been made, the 

choice and timing of therapy depend almost entirely on the patient's need 
for symptomatic relief, as no presently available therapy has any effect 
on the pathogenesis of the disease. Five categories of drugs are 



available for the treatment of idiopathic parkinsonism. 

Anticholinergic agents are effective against tremor but have prominent 
adverse effects. Amantadine has similar effects but is more active 
against rigidity and bradykinesia . Selegiline is a monoamine 
oxidase-B inhibitor: once thought to affect the pathogenesis of idiopathic 
parkinsonism, it is now known to offer only symptomatic relief. 
The dopamine agonists (bromocriptine, pergolide, and lisuride) 
stimulate D-2 receptors: they have antiparkinsonian effects and 
tolerance profiles broadly similar to those of levodopa but are slightly 
less efficacious. Pleural effusions and pulmonary fibrosis are unusual 
but important complication, of these drugs: chest x-ray examinations are 
therefore recommended for all patients starting such treatment. Levodopa 
(combined with an extracerebral decarboxylase inhibitor to prevent nausea, 
the main adverse effect) has become the standard antiparkinsonism 
treatment. Patients using this preparation can suffer considerable 
variations in mobility and dyskinesia, which may be related to rapid, 
large-scale oscillations in plasma levodopa concentrations. 
Controlled-release (CR) preparations have been developed in an attempt to 
minimize these fluctuations and reduce long-term side effects. There is 
no universally agreed treatment for idiopathic parkinsonism. 
However, experience shows that a good balance of antiparkinsonian 
activity and adverse effects can be obtained by initiating treatment with 
a combination of levodopa and a decarboxylase inhibitor. A dopamine 
agonist can be added if the disease progresses and increased therapeutic 
activity is required. 
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AB Forty-one patients with Parkinson's disease and severe 

dyskinesias were analyzed retrospectively to determine if some general 
principles would emerge to aid physicians handling this complication of 
treatment. Dyskinesia type (high dopa chorea (HDC) , low dopa chorea 
(LDC) , high dopa dystonia (HDD) , and low dopa dystonia (LDD) ) predicted 
response to treatment and whether or not levodopa dose reduction would 
benefit dyskinesias without producing unacceptable "offs." High dopa 
chorea improved best but at the expense of increased "off" time, followed 
by LDD, HDD, and LDC. Levodopa reduction was an acceptable strategy in 
ameliorating HDC and LDD only. Adjunctive therapy benefitted all 
dyskinesia types, although the majority of patients (12/17) helped by 
selegiline had LDD or LDC, Generally, low doses of dopamine 
agonists were helpful (bromocriptine It 20 mg/day; pergolide It 
2 mg/day) . When adding adjunctive therapy (except for selegiline 
or controlled-release carbidopa/levodopa) , concomitant reduction in daily 
dose of levodopa was not an effective strategy to decrease dyskinesias. 
Serial trials of multiple drug regimens are useful in these patients. 
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PARKINSONISM TREATMENT PART III. UPDATE. 
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USA 
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Article 
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ENGLISH 

Entered STN: 10 Jun 1992 
Last Updated on STN: 10 Jun 1992 
AB Objective: The purpose of this review is to update clinicians with recent 

advances in the management of parkinsonism, including drug 

therapy, transplantation, and diet. Data sources: Pertinent articles were 
obtained from an English-language literature search using MEDLINE 
(1970-1991), Index Medicus (1987-1991), Current Contents (1990), and 
bibliographic reviews of review articles. Index terms included 
parkinsonism, selegiline, pergolide, vitamin 

E, and transplantation. Fifty-five articles (representing 85 percent of 
the complete literature search) were selected by multiple reviewers for 
their contribution to the stated purpose. Emphasis was placed on 
double-blind, placebo-controlled, and randomized studies. Data from cited 
articles were examined by multiple reviewers for support of their stated 
hypothesis and were included as background for justification of major 
points in this article; critical studies were abstracted in more detail. 
Results: New therapeutic measures have been added to the treatment of 
parkinsonism. Selegiline, a monoamine oxidase inhibitor 
type B, has shown beneficial results, especially in early stages. 
Pergolide, a dopamine agonist, may be an efficacious alternative 
to bromocriptine resistance or intolerable adverse effects. Vitamin E may 
have protective antioxidant properties, but very few clinical data are 
available. Fetal tissue transplantation needs continued research and 
remains very controversial. Diet modifications may maximize the results 
of therapy with exogenous dopamine therapy. Conclusions: Clinicians 
should familiarize themselves with new alternatives for the menagement of 
parkinsonism in order to be reliable consultants for both 
professional and lay persons. 
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EARLY COMBINATION OF SELEGILINE AND LOW-DOSE L DOPA AS 
INITIAL SYMPTOMATIC THERAPY IN PARKINSON'S DISEASE 
EXPERIENCE IN 26 PATIENTS RECEIVING COMBINED THERAPY FOR 26 
MONTHS . 

ELIZAN T S [Reprint author]; MOROS D A; YAHR M D 
DEP NEUROLOGY, BOX 1137, MOUNT SINAI MED CENTER, 1 GUSTAVE 
L LEVY PL, NEW YORK NY 10029, USA 
Archives of Neurology, (1991) Vol. 

31-34. 
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Article 
BA 



No. 



ENGLISH 

Entered STN: 14 Mar 1991 
Last Updated on STN: 22 May 1991 
AB Thirty-eight patients newly diagnosed as having Parkinson's 
disease (mean age, 57.3 years; mean Parkinson's disease 

duration, 2.7 years) in the earlier phase of the disease (mean Hoehn/Yahr 



stage, 2; mean motor scores, 11.4) were given selegiline 
(Deprenyl), 10 mg daily, and maintained on this drug alone until 
significant clinical worsening warranted the addition of low-dose levodopa 
(Sinemet, 25/100 three to four doses per day) . Five of these patients 
were not yet receiving additional levodopa despite some worsening of motor 
scores. Of the 33 patients now taking combined therapy, seven have been 
followed up for 6 months or less. Twenty-four (92%) of the 26 patients 
taking combined therapy for a mean of 26 months (8.5 to 99 months) who 
have had Parkinson's disease for 6 years showed a dramatic 
improvement in their parkinsonism shortly after the addition of 
levodopa, with significant decreases in their rated motor scores, such 
improvement being maintained at their latest neurologic evaluation. 
Eighteen (75%) of these 24 patients responded to the combined 
selegiline/levodopa therapy with degrees of improvement equal to 
or greater than 50%, compared with their motor status at the start of 
combined therapy just before the addition of levodopa. This degree of 
"reversal" of parkinsonism on addition of levodopa (mean 

carbidopa/levodopa dose, 98/380 mg) was not observed in any of these same 

patients receiving selegiline alone for an average of 13.8 

months. Four patients taking combined therapy developed mild, transient, 

abnormal involuntary movements, and end-of-dose pattern of response after 

more than 2 years of combined therapy (24.75 and 33.5 months, 

respectively) . Our results on combined selegilin/levodopa therapy 

reemphasize the continuing dominant role of levodopa as the primary drug 

for the symptomatic treatment of Parkinson's disease. A 

possible syngergistic role of selegiline with levodopa in the 

early cases is suggested by the sustained therapeutic effectiveness of 

even low doses of the latter for a period of 26 months, with a delay in 

the appearance of relatively minor side effects developing only after more 

than 2 years of combined therapy. At an average disease duration of 6 

years, no patient has had a major functional disability. A concurrently 

studied control group of patients treated with low-dose levodopa alone, or 

one treated witha combination of low-dose levodopa and a dopamine agonist 

like bromocriptine or pergolide, may have clarified further the 

role of selegiline, but such control subjects were not available 

to us at this time. We suggest the early combination of a selective 

monoamine oxidase type B inhibitor like selegiline, and the 

original dopamine replacement drug, levodopa (as low-dose Sinemet) , as 

initial symptomatic therapy in newly diagnosed cases of Parkinson 

's disease. 
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AB A review. Levodopa is the gold-standard therapy for Parkinson's 

disease. However, long-term treatment leads to involuntary movements and 
response fluctuations which add to the complexities of later 

disease-management. In addition, preclin. evidence suggests that levodopa is 
toxic to dopaminergic neurons. These problems have led to a move away 
from levodopa toward initial monotherapy with a dopamine agonist. 
Positron-emission tomog. (PET) and single-photon emission computed tomog. 
(SPECT) tracers have been developed which may be considered surrogate 
markers for remaining dopaminergic neurons. In a randomized controlled 



trial in patients with early Parkinson's disease, the 
Parkinson Study Group used 1231-p-CIT SPECT. Those patients 
given pramipexole had significantly reduced loss of striatal uptake at 46 
mo compared with those given levodopa (16.0% vs. 25.5%). A similar trial 
used 18F-D0PA PET. Patients given ropinirole had significantly reduced 
loss of striatal uptake at 24 mo compared with those given levodopa (13% 
vs. 20%). These studies suggest that agonist monotherapy may be 
neuroprotective and/or that levodopa is toxic. This work has been 
criticized, as the SPECT results may have resulted from a differential 
effect of the agonist and levodopa on the regulation of the dopamine 
transporter, thereby influencing the imaging outcome measure. Other 
criticisms include insufficient data on the use of the potential 
neuroprotectant selegiline and patients on pramipexole in the 
SPECT study appear to have been clin. slow progressors. Single clin. 
trials with each of the four modern agonists compared with levodopa show 
that as monotherapy the agonists delay the onset of involuntary movements, 
although at the expense of poorer treatment of motor impairments and 
disability and more dopaminergic adverse events. The only health-related 
quality of life data show no difference between pramipexole and levodopa 
after 4 yr. No information on health-economics measures is available but 
agonists cost two to three times as much as levodopa. Young patients 
should be treated with agonist monotherapy since the trials included 
predominantly younger patients who have a higher incidence of motor 
complications. Those with significant co-morbidity, dementia, or a short 
life-expectancy should be treated with the lowest dose of levodopa 
required to maintain motor function. For the vast majority though, no 
clear guidance can be given. Further large-scale pragmatic trials in 
large nos. of patients over prolonged periods are urgently required. 
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AB A review. Current research in Parkinson's disease (PD) focuses 

on symptomatic therapy and neuroprotective interventions. Drugs that have 
been used for symptomatic therapy are levodopa, usually combined with a 
peripheral decarboxylase inhibitor, synthetic dopamine receptor agonists, 
centrally-acting antimuscarinic drugs, amantadine, monoamine oxidase-B 
(MAO-B) inhibitors and catechol-O-methyltransf erase (COMT) inhibitors. 
Drugs for which there is at least some evidence for neuroprotective effect 
are certain dopamine agonists, amantadine and MAO-B inhibitors ( 
selegiline) . Levodopa remains the most effective drug for the 
treatment of PD. Several factors contribute to the complex clin. 
pharmacokinetics of levodopa: erratic absorption, short half-life, 
peripheral 0-methylation and facilitated transport across the blood-brain 
barrier. In patients with response fluctuations to levodopa, the 
concentration-effect curve becomes steeper and shifts to the right compared 



patients with stable response. Pharmacokinetic-pharmacodynamic modeling 
can affect decisions regarding therapeutic strategies. The dopamine 
agonists include ergot derivs. (bromocriptine, pergolide, 

lisuride and cabergoline ) , non-ergoline derivs. (pramipexole, ropinirole 
and piribedil) and apomorphine. Most dopamine agonists have their 
specific Pharmacol, profile. They are used in monotherapy and as an 
adjunct to levodopa in early and advanced PD. Few pharmacokinetic and 
pharmacodynamic data are available regarding centrally acting 
antimuscarinic drugs. They are characterized by rapid absorption after 
oral intake, large volume of distribution and low clearance relative to 
hepatic blood flow, with extensive metabolism The mechanism of action of 
amantadine remains elusive. It is well absorbed and widely distributed. 
Since elimination is primarily by renal clearance, accumulation of the 
drug can occur in patients with renal dysfunction and dosage reduction must 
envisaged. The COMT inhibitors entacapone and tolcapone dose-dependently 
inhibit the formation of the major metabolite of levodopa, 3-0-methyldopa, 
and improve the bioavailability and reduce the clearance of levodopa 
without significantly affecting its absorption. They are useful adjuncts 
to levodopa in patients with end-of-dose fluctuations. The MAO-B 
inhibitor selegiline may have a dual effect: reducing the 
catabolism of dopamine and limiting the formation of neurotoxic free 
radicals. The pharmacokinetics of selegiline are highly 

variable; it has low bioavailability and large volume of distribution. The 
oral clearance is many-fold higher than the hepatic blood flow and the 
drug is extensively metabolized into several metabolites, some of them 
being active. Despite the introduction of several new drugs to the 
antiparkinsonian armamentarium, no single best treatment exists 
for an individual patient with PD. Particularly in the advanced stage of 
the disease, treatment should be individually tailored. 
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AB A review with 30 refs. There have been many attempts to discover 
neuroprotective drugs for the treatment of Parkinson's disease 
(PD) . Many of these compds . either do not cross the blood brain barrier 
or are not very effective in the 6-hydroxydopamine or MPTP 
(N-methyl-4-phenyl-l, 2, 3, 6-tetrahydropyridine) models of PD. We have 
examined several compds. including dopamine receptor agonist bromocriptine, 
lisuride, pergolide and R-apomorphine for their neuroprotective 
action against the above neurotoxins in PC12 and dopamine neuroblastoma 
cell lines in culture and in vivo. R-apomorphine exhibited relatively 
potent neuroprotective action in vitro, cell culture and in vivo as a 



radical scavenger and iron chelator, because of its catechol structure. 
The recent clin. trials with apomorphine, where parkinsonian 
subjects can be weaned off L-dopa would suggest that this drug either 
exerts a neuroprotective action or that continuous sustained stimulation 
of dopamine receptor may be responsible for its unusual Pharmacol, 
activity. Apomorphine has a far more broad neuroprotective activity in 
the various models as compared with 1-selegiline and may 
therefore be an ideal drug to study neuroprotection in 
parkinsonian subjects with the use of PET or SPECT. 
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AB A review with 44 refs. In recent years, the treatment of 

Parkinson's disease has undergone an immense amount of research, 

resulting in the development of multiple new medications. This has 

largely been fuelled by dissatisfaction over the development of motor 

complications secondary to long term levodopa therapy. Different 

treatment approaches are applied depending on the stage of 

Parkinson's disease. In early and mild Parkinson's 

disease, selegiline offers a limited symptomatic effect. Its 

neuroprotective effect, although at present theor . , has questionable clin. 

relevance. Increased mortality associated with selegiline has been 

reported, although a meta-anal. of 5 different trials did not support this 

finding. The newer, non-ergoline dopamine agonists, pramipexole and 

ropinirole, have undergone extensive studies to evaluate their efficacy as 

monotherapy in early Parkinson's disease. These newer agonists 

are ideal initial symptomatic medications, primarily because they delay 

the onset of levodopa-induced motor fluctuations. Efficacy of the newer 

dopamine agonists in advanced disease seems to be comparable to that of 

the older agents, bromocriptine and pergolide. Adverse effects 

can be reduced by starting the medication at a very low dose and then 

slowly titrating upward. Catechol-O-Me transferase (COMT) inhibitors are 

indicated for the treatment of motor fluctuations in advanced disease, 

particularly the "wearing-of f " phenomenon. Tolcapone, a peripheral and 

central COMT inhibitor, appears to be quite effective, producing a 47% 

reduction in "off" time. Unfortunately, 3 deaths have been observed, which are 

presumably secondary to tolcapone therapy. The drug has been withdrawn in 

many countries, and liver enzyme testing is mandatory in the US. 

Entacapone, a purely peripheral COMT inhibitor with a lower potency than 

tolcapone, has also proved to be effective and has not been associated with 

liver damage, obviating the need for testing. 
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AB A review with 42 refs. The Pharmacol., pharmacokinetics, clin. efficacy, 
adverse effects, dosage and administration, and formulary considerations 
of ropinirole are reviewed. Ropinirole is a nonergoline dopamine agonist 
that binds to dopamine D2-receptors ; the drug is indicated for use in the 
symptomatic treatment of early and late Parkinson's disease 
(PD) . Ropinirole is rapidly absorbed after oral administration and 
undergoes extensive hepatic metabolism to active metabolites. The elimination 
half-life avs. about six hours. Ropinirole has a low potential to 
interact with other drugs likely to be administered to PD patients. In 
patients with early PD, initial monotherapy with ropinirole was more 
effective than placebo or bromocriptine in the absence of 
selegiline and was as effective as bromocriptine in the presence 
of selegiline. Ropinirole was as effective as levodopa in 
patients with earlier stages of PD. In one subset of patients with 
advanced PD not adequately controlled by levodopa, adjunctive ropinirole 
was more effective than placebo and bromocriptine. Ropinirole was more 
effective than bromocriptine in patients previously given high-dose 
levodopa and was as effective in patients previously given low-dose 
levodopa or adjunctive dopamine agonist therapy. The most frequent 
adverse effects are nausea, somnolence, and dizziness; the dosage should 
be increased gradually to minimize adverse effects. Ropinirole is less 
expensive than bromocriptine and pergolide and similar in cost 
to pramipexole. Ropinirole appears to be a useful addition to existing 
therapeutic approaches to PD and is approved for both early and later 
stages of the disease. 
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AB A review with 54 refs. Current therapy for idiopathic Parkinson 

's disease (IPD) is mainly symptomatic with the focus on individualizing 
therapy for early and advanced stage disease. The most effective drug for 
both early and advanced IPD is levodopa. For patients with mild disease 
and minimal disability, monotherapy with anticholinergic agents. 



amantadine, selegiline, or dipamine agonists (eg, bromocriptine 
and pergolide) may be useful. Advanced disease is usually 

associated with levodopa-induced complications, such as motor fluctuations 
and dyskinesias, which may be alleviated by adjusting levodopa dosing or 
by adding a dopamine agonist. Although no drug has been unequivocally 
proven to be neuroprotective in IPD, selegiline, amantadine, 
bromocriptine, and pergolide may play some role in delaying the 
progression of disease. 
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This review examines the frequency of depression complicating 
Parkinson's disease (PD) , its aetiology and clinical features, and 
also how it may be recognised and treated. Studies investigating the 
frequency of depression in PD have yielded figures ranging between 2.7% 
and 70%. Methodological differences account for much of the disparity. 
The aetiology of depression in PD is complex, and probably relates to both 
biological and exogenous factors. Dysfunction of multiple 
neurotransmitter systems, including the serotonergic system, may be 
involved. Mood disturbances resulting from deep brain stimulation of the 
subthalamic nucleus may provide a fruitful area for future research, and 
assist our understanding of the neural networks involved in mediating 
depression. Several recent studies have confirmed that depression in the 
PD patient is a major determinant of quality of life and that this is 
closely related to dysfunction in other clinically important health areas. 
The validity for many existing scales in the screening, diagnosis, and 
monitoring of depression in the PD patient has not been established. The 
Montgomery-Asberg Depression Rating Scale and the Hamilton Rating Scale 
for Depression appear to have good diagnostic sensitivity and specificity 
when compared with DSM-IV criteria. Recommendations for the optimal drug 
treatment of depression in PD are difficult to give, due to an 



inexplicable dearth of sizeable, placebo-controlled studies. A majority 
of physicians would probably now opt for a selective serotonin reuptake 
inhibitor in the depressed PD patient. There is no good evidence that 
these drugs are associated with a worsening of motor features, but they 
should probably not be coprescribed with selegiline, because of 
the risk of causing a potentially serious serotonin syndrome. Several 
studies have suggested that depression in the PD patient is associated 
with a more rapid deterioration in cognitive and motor functions, perhaps 
as a surrogate marker for more extensive brainstem cell loss. .COPYRGT. 
2002 Movement Disorder Society. 
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Consensus could be reached that there is overwhelming evidence of 
preclinical neuroprotection. However, the evidence of 

neuroprotection/neurorescue under clinical conditions is limited. Lessons 

from clinical trials designed to show neuroprotection (selegiline 

, amantadine, dopamine agonists) demonstrate that with the drugs available 

neuroprotection/neurorescue has to start as early as possible. A 

PET-controlled clinical trial with ropinirole shows that there seems to be 

a good chance for neuroprotection in the early phase of Parkinson 

's disease in patients treated from the very beginning of the disease 

while there is no such benefit in patients with a late start of a 

neuroprotective therapeutic strategy. Also long-term clinical 

neuroprotection cannot be reached. Complicating factors to demonstrate 

clinical neuroprotection are discussed. 
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In recent years new anti-Parkinson drugs have 
been marketed and there has been controversy over the safety of some 
drugs. Objective. To analyze the evolution of the consumption of anti- 
Parkinson drugs and the effect of the newer drugs. Patients and 
methods. A study of the consumption of anti-Parkinson drugs 
(1989-1998) . Data were obtained from the ECOM database of the Ministry of 
Health and TEMPUS of the National Statistics Institute. The drugs were 
classified using the Anatomo-Therapeutic-Clinical Classification (ATC) . 
Consumption was expressed in defined daily dosage (ODD) and the costs in 
euros (e) . The drugs marketed since 1990 were classified as new 
drugs and the others as classical drugs. Results. The total consumption 
of drugs increased from 1.92 DDD/1,000 inhabitants /day in 1989 to 3.64 
DDD/1,000 inhabitants /day in 1998. The drugs showing the greatest 
increase were selegiline, pergolide and levodopa. The 

total pharmaceutical expenses tripled. There was a smaller increase in 

the consumption of new drugs (1.2% of the total in 1991 and 6.6% in 1998) 

than in their costs (6.7% of the total in 1991 and 38.8% in 1998). The 

cost per ODD of the new drugs increased five times (1989: 2.55e 

and 1998: 13.59e) and that of the classical drugs was similar 

(1989: 0.54e and 1998: 0.62e). Conclusions. The total 

consumption of anti-Parkinson drugs has progressively increased. 

The consumption of selegiline has also increased in spite of 

controversy over its safety. The new drugs have a major economic effect. 



LI 7 ANSWER 21 OF 76 
reserved on STN 



EMBASE COPYRIGHT (c) 2009 Elsevier B.V. All rights 



ACCESSION NUMBER 
TITLE: 



2002036123 EMBASE 

[Switch from conventional selegiline to xilopar® allows 
dose reduction of levodopa and dopamine agonists] . 
Umstellung von konventionellen selegilin-praparaten auf 
xilopar® ermoglicht die reduktion von 1-dopa und 
dopamin-agonisten . 

Holtmann, Wolfgang, Dr. (correspondence) 

Arzt fur Neurologie, Schlossplatz 6, 91207 Lauf, Germany. 
Neurologie und Rehabilitation, (2001) Vol. 7, No. 
6, pp. 298-300. 

Refs: 4 

ISSN: 0947-2177 CODEN: NEREF3 
Germany 

Journal; Article 
03 7 Drug Literature Index 

008 Neurology and Neurosurgery 

German 

English; German 
Entered STN: 7 Feb 2002 
Last Updated on STN: 7 Feb 2002 
The anti-parkinsonian drug selegiline has successfully 

been used for years in order to achieve a levodopa sparing effect. The 
need for levodopa therapy can be delayed by an average of 9 months. In 
addition, various placebo-controlled studies demonstrated that the 
levodopa dose can be maintained almost stable for a period of at least 5 
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years when used in combination with selegiline. On the other 

hand, therapy with conventional selegiline is limited, e. g. by 

the contra-indication in patients with impaired hepatic or renal function, 

the possible disturbance of night-time sleep by the amphetamine 
metabolites, and by the high variability in bioavailability because of an 
extensive first-pass effect. In Xilopar®, selegiline is 

presented as a lyophilised tablet that can circumvent these problems. In 

this case report, the switch from conventional selegiline to 

Xilopar® lead to a dose reduction of levodopa as well as 

pergolide associated with very good symptom control. Xilopar® 

was well tolerated and resulted in a considerable improvement of the 

patient's quality of life. 
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AB Psychotic symptoms develop in 20-30% of patients with Parkinson 

's disease (PD) receiving chronic anti-PD medications, and visual 
hallucinations with or without delirium and paranoid delusions are the 
most frequent symptoms. Psychotic symptoms disturb ADL and QOL of PD 
patients and tax caregivers far more than the motor disabilities do, and 
good management of drug-induced psychotic symptoms is potentially 
important. Withdrawal of anti-PD drugs relieves the patients from 
psychotic side effects, but worsens the parkinsonian motor 

symptoms. The first step of treatment is to eliminate triggering factors 
other than anti-PD drugs, such as infections, metabolic disorders, 
subdural hematoma, and hallucinogenic drugs. The second step is to 
eliminate anti-PD drugs in the following order; first anticholinergics, 
amantadine and selegiline, second dopamine agonists, and finally 
levodopa/carbidopa. Anti-PD medications should be reduced to the point of 
improving psychotic side effects without drastically worsening 
parkinsonian motor symptoms. When the above adjustments fail to 
sufficiently alleviate psychotic side effects, the third step is 
consideration of antipsychotic drugs although they have potential capacity 
to antagonize dopamine D2 receptors and worsen parkinsonism. 
Atypical antipsychotics such as clozapine and olanzapine are recommended, 
though the former is not available in Japan. 
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Parkinson's disease (PD) is caused by an abnormal 
degeneration of the dopamine producing cells in the substantia nigra and 
ventral tegmental area. When PD advances, degeneration of the 
nigrostriatal tracts may expand and involve other pathways (mesolimbic and 
frontal), and also serotonergic and cholinergic systems. This 
degeneration leads to a multitude of motor and non-motor behavioral 
disturbances. Development. On the background of progressive 
degeneration, chronic levodopa and dopaminergic agonist administration may 
cause pulsatile non-physiologic overstimulation of dopaminergic receptors. 
This may induce perturbations in limbic and frontal cortex structures and 
overstimulation of serotonergic, cholinergic and other neurotransmitter 
systems. These events are the basis of parkinsonian psychosis, 
perhaps in the setting of early dementia. The treatment of this psychosis 
is difficult. The reduction or withdrawal of dopaminomimetic agents may 
improve psychosis with worsening of parkinsonian disability. 
The recommended order to discontinue antiparkinsonian drugs, 
when is required, is anticholinergic, selegiline, amantadine and 
dopamine agonist. Levodopa should be reduced to a tolerable minimum to 
compensate the motor disturbances. At this point, it may be necessary to 
add an atypical neuroleptic such as clozapine, quetirapine or olanzapine 
to improve the symptomatology. Conclusions. More studies are needed to 
asses the relationship between parkinsonian psychosis and early 
dementia. Additional, the development of new drugs could be helpful to 
control these psychotic symptoms in PD without serious secondary effects. 
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AB Most of the commonly used antiparkinsonian drugs show 

neuroprotective potency when tested in tissue culture or animal models. 
Neuroprotection consists of measures which lead to prevention or delay of 
neuronal cell death. So far, there are no clinical studies which show 
undoubtably neuroprotection. Nonetheless, there are 3 PET- or 
SPECT-controlled studies with ropinirole, pergolide and 

promipexole finished which were designed to prove neuroprotection while 
taking dopamine ogonists. This paper will further introduce studies with 
selegiline and NMDA receptor antagonists which indicate possible 
neuroprotection. Experimental data suggest studies with radical 
scavengers, coenzyme Q, iron chelators or antiapoptotic drugs such as 
flupirtine. Taking all consisting data into account we recommend to treat 
early Parkinsonism with a combination of selegiline, 
NMDA receptor antagonists and dopamine agonists. 
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AB The purpose of this work is to report a case of tolcapone-induced 
akathisia. A 39-year-old woman with Parkinson's disease, 

Hohen-Yahr IV, Webster 18 points with 10 years within onset presented lack 
of clinical response to levodopa-carbidopa, pergolide, 
selegiline and trihexiphenidyl, showing freezing and wearing-off 

phenomena and choreic dyskinetic abnormal movements of the upper and lower 
extremities, during the six months previous to her evaluation. Her 
hepatic function was normal. Levodopa-carbidopa and selegiline 
were diminished to add tolcapone, as described elsewhere. During the 
first three weeks, the patient showed marked clinical improvement of 
previous complications and sustained improvement during 12.5 weeks. At 
the 13th week of tolcapone therapy the patient developed constant 
orofacial, trunk, and superior and lower limb involuntary movements 
associated to lack of stand still. Laboratory tests showed discrete 
elevation of oxaloacetic-glutamic transaminase, direct bilirrubin, 
indirect bilirrubin, and alkaline phosphatase. Electroencephalogram and 



CT scan were normal. Tolcapone therapy was finished, and 
levodopacarbidopa, pergolide and selegiline were 

diminished, procuring the disappearance of akathisia within 72 h. 
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AB Both the catechol-O-methyltransf erase (COMT) inhibitor entacapone and the 
monoamine oxidase B (MAO-B) inhibitor selegiline are L-dopa 
extenders. Both are used, often simultaneously, as adjuncts to 
L-dopa/dopa decarboxylase (DDC) inhibitor treatment of Parkinson 
's disease (PD) . Their possible interactions have not been previously 
studied in a double-blind manner. We studied clinical response, 
tolerability, haemodynamics and cardiac rhythm in 16 PD patients with 
end-of-dose-type motor fluctuations. The patients' individual L-dopa/DDC 
inhibitor treatment was stabilized before the experimental treatments. 
This was followed by three consecutive, randomized, double-blind 2-week 
treatment periods with entacapone (200mg with each L-dopa dose) , 
selegiline (lOmg o.d.) or both entacapone and selegiline 

with the L-dopa/DDC inhibitor medication. Clinical efficacy (L-dopa test 
with repeated motor and dyskinesia scoring) and safety (orthostatic test, 
24-h ambulatory ECG, haematological and clinical chemistry variables and 
adverse events) evaluations were performed before each treatment (control) 
and at the end of each treatment period. All three treatments, entacapone, 
selegiline, and entacapone+selegiline as adjunct to 

L-dopa/DDC inhibitor improved (p<0.05) clinical disability compared to 
L-dopa only but they did not differ significantly from each other. 
Dyskinesias increased with all the treatments, statistically significantly 
(p<0.01) with entacapone+selegiline. No significant differences 
in haemodynamics were observed between control and any of the experimental 
treatments, or between the experimental treatments in the orthostatic 
test. One patient already had symptomatic orthostatism before 
experimental treatments (control) . In two other patients orthostatism 
emerged after the introduction of selegiline, and in one after 
every experimental treatment. Twenty-four-hour ECG did not show any 
differences in supraventricular or ventricular extrasystoles or heart rate 
between treatments. No statistically significant differences were 



observed in adverse events or in haematology and clinical chemistry 
variables. One patient treated with entacapone+selegiline 

discontinued the study due to dizziness and insomnia. Our results suggest 
that co-administration of entacapone with L-dopa/DDC inhibitor, with or 
without selegiline, improves clinical disability, is safe, but 
may also enhance dopamine-related adverse events to some extent in PD 
patients with end-of-dose type motor fluctuations. Copyright (C) 2000 
Elsevier Science Ltd. 
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Since we last reviewed the drug treatment of Parkinson's disease 
in 1995, several new drugs have been licensed for its treatment, more is 
known about the use of levodopa plus selegiline, and new 
surgical techniques have been developed. Here we review these new 
developments and consider how they affect patient management. 
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Parkinson's disease: Seven questions physicians often ask. 
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AB Parkinson's disease (PD) is a clinical diagnosis, based on the 
identification of parkinsonism, determination of its cause, and 

a positive clinical response to drug therapy. Six major groups of agents 
help control symptoms; levodopa, in combination with carbidopa, is the 
most effective, although each group of agents has a therapeutic niche. 
For example, dopamine agonists are somev/hat less effective than levodopa, 
but are less likely to produce drug-induced dyskinesias; they also have a 
longer half-life than levodopa and provide steadier dopamine-receptor 
stimulation. Tokapone allows higher levels of levodopa to cross the 
blood-brain barrier without increasing the levodopa dose. 
Selegiline may help slow progression of early PD. The diagnosis 
of PD does not necessitate immediate drug therapy; start treatment when 
symptoms affect the patient's functional level. Surgery is reserved for 
patients who fail to benefit from medical therapy. 
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AB Despite new medical and surgical therapy, mortality rates for 
Parkinson's disease remain unchanged. Nevertheless, symptom 
progression can be slowed and quality of life improved with current 
methods of treatment. Levodopa is the most effective drug for 
Parkinson's disease, but its long- term use is associated with 
significant motor complications. Dopamine agonists hold promise because 
of more sustained stimulation of dopamine receptors and possibly an 
antioxidant effect. Selegiline, amantadine, and 

anticholinergics are still used but must be employed with caution in the 
elderly. COMT inhibitors may be useful adjuncts to levodopa therapy but 
are plagued with serious adverse effects. Goals of therapy in patients 
less than 60 years of age include sparing levodopa therapy and providing 
neuroprotection. For patients 60 years and older, goals include 
maintaining cognitive status and treating symptoms. Surgical treatment 
includes globus pallidus internal-segment pallidotomy, deep brain 
stimulation, and fetal nigral transplantation. These hold promise for the 
future . 
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Pergolide is a dopamine agonist acting on Dl and D2 receptors 
and has been used as an adjunct therapy with levodopa. We have 
retrospectively investigated its role over a duration of upto six years in 
Parkinson's disease (PD) patients to study: (1) its influence on 
the progression of disability related to PD; (2) effect on blood pressure 
and weight during the treatment period; (3) whether the use of 
pergolide has a long term levodopa sparing effect; (4) and how is 
it tolerated during this period? We studied 43 patients who had been on 
adjunct therapy with pergolide in addition to levodopa for more 
than six months. Mean age was 66 years, mean duration of PD prior to 
adding pergolide was 8 years and final assessment was done after 
a mean duration of adjunct therapy of 29 (6-72) months. There was no 
progression of disease disability as assessed on Hoehn and Yahr stage (p = 
0.09) and Webster score (p = O.jO), x/hile there was an improvement in 
symptom score (p = 0.001). There Mac an insignificant reduction in the 
dose of levodopa at final assessment from 630 to 535 mg (p = 0.06). A 
significant number of patients were able to discontinue taking 
selegiline (p = 0.002). There was no change in the number of 
patients with hallucinations (p = 0.15) and dyskinesia (p = 0.09). There 
was a significant fall in weight (p = 0.02), systolic (p = 0.023) and 
diastolic blood pressure (p = 0.03). This fall did not correlate with 
age, dose of pergolide or levodopa or disease severity but was 
influenced by duration of treatment. Ten patients discontinued 
pergolide for minor reasons after a mean duration of therapy for 
23 months. We conclude that pergolide is a valuable adjunct 
therapy with levodopa over a duration of upto six years to maintain 
control of motor symptoms of Parkinson's disease. 
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The two major questions in the treatment of early PD are (1) Does 
selegiline slow neuronal loss and delay the progression of 
clinical disability? and (2) Should dopamine agonists be used as initial 
symptomatic therapy in early disease rather than levodopa/PDI to reduce 
long-term disability and delay the onset of motor fluctuations and 
dyskinesia? Selegiline affords neuroprotection for dopamine 
neurons in cell culture systems and the results of several clinical trials 
are consistent with the hypothesis that it is neuroprotective in 
Parkinson's disease. Several clinical trials have found that 
initial symptomatic therapy with dopamine agonist to which 
levodopa/carbidopa is later added when needed leads to a lower incidence 
of long-term motor complications. These strategies are now being tested 
in prospective, randomized, blinded trials, many of which include PET or 
SPECT scans to assess the rate of dopamine neuron loss. These trials will 
provide more definitive answers to guide the early medial management of 
Parkinson's disease in the future. 
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AB OBJECTIVE: To compare the costs of pharmacotherapy in patients with 
Parkinson's disease before and after converting from standard 
Sinemet to extended-release Sinemet CR. DESIGN: Investigators 
retrospectively reviewed records of patients converting from Sinemet to 
Sinemet CR for efficacy and total drag costs. Cost-effectiveness was 
evaluated retrospectively from data collected in prospective Sinemet CR 
efficacy trials. SETTING: Parkinson's disease clinic at a 
tertiary care university teaching hospital. PATIENTS: 100 patients with 
motor fluctuations who had undergone an initial 6-month course of Sinemet 
therapy, followed by a 6-month course of Sinemet CR. MAIN OUTCOME 
MEASURES: Total cost was measured as the cost of Sinemet formulations plus 
the costs of other antiparkinson medications. Differences in 
pre- and postconversion costs were compared by using the paired, 
two-tailed Student's t-test. A substudy of 39 patients on the 
cost-effectiveness of conversion measured the ratio of daily medication 
costs to the daily hours 'on' without chorea. RESULTS: While total daily 
medication costs after conversion increased by 21%, patients experienced 
either a comparable or an improved degree of disease control with Sinemet 
CR. Patients who were also taking selegiline were able to 
decrease selegiline expense by 20%. The costs of other 

adjunctive medications did not differ significantly after conversion. The 
cost-effectiveness analysis revealed an increase in postconversion on time 
by 2.2 hours (p = 0.0001), accompanied by a $2.85 decrease in total cost 
per hour on without chorea (p = 0.11). CONCLUSIONS: Although Sinemet CR 
is more costly, it may be more cost-effective in patients with motor 
fluctuations. Some patients may be able to reduce adjunctive medications. 
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AB More pharmacologic treatments for symptomatic management of 

Parkinson's disease are available, but several controversies exist 

as to which medications should be used as monotherapy in early treatment. 

While levodopa remains the mainstay of treatment, controversy exists 

regarding the formation of hydroxy radicals as a byproduct of levodopa 

metabolism, which may increase dopaminergic neuron destruction. Dopamine 

agonists have been shown to delay levodopa use. Selegiline 

improves symptoms; however, clinical trials have not proven that it has 

any neuroprotective role. The COMT inhibitors, in combination with 

carbidopa/levodopa, provide new options for managing advanced-disease 

patients with dyskinesias and motor fluctuations. Patient education and 

nonpharmacologic interventions also play an important therapeutic role. 
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Accurate diagnosis and individualized assessment of the risks and benefits 
of available antiparkinsonian medications should guide 
initiation of treatment for patients with early Parkinson's 
disease (PD) . In general, the goals of treatment for younger patients 
(less than age 60 years) are control of impairing symptoms, sparing of 
levodopa to minimize long-term complications, and consideration of 
neuroprotection. The primary initial medication choices for patients 
under age 50 years include selegiline, amantadine, and 

anticholinergic agents. Patients in their fifties may require a dopamine 
agonist in addition to or instead of selegiline to achieve 
adequate symptom control. If the desired response is still not achieved, 
sustained-release carbidopa-levodopa should be added, followed by 
adjunctive amantadine or anticholinergic therapy. For older patients (60 
years and over), improvement of functional impairment is the primary goal. 
For these patients, a special concern is to avoid inducing or exacerbating 
cognitive impairment. Sustained-release carbidopa-levodopa is considered 
first-line treatment for these patients. Inadequate response can be 
handled by a trial of immediate-release carbidopa-levedopa and then 
addition of a dopamine agonist when maximum levedopa doses are reached. 
Anticholinergic agents, amantadine, and selegiline should be 
avoided because of their CNS effects. 



L17 ANSWER 35 OF 76 
reserved on STN 
ACCESSION NUMBER: 
TITLE: 

AUTHOR: 

CORPORATE SOURCE: 



EMBASE COPYRIGHT (c) 2009 Elsevier B.V. All rights 



remor and Parkinson's 



1998158429 EMBASE 
Medical treatment of essen 
disease . 

Uitti, Ryan J., Dr. (correspondence) 

Department of Neurology, Mayo Medical School, Jacksonville, 
FL, United States. 

Uitti, Ryan J., Dr. (correspondence) 

Department of Neurology, Movement Disorders Division, Mayo 
Clinic, Jacksonville, FL, United States. 
Geriatrics, (May 1998) Vol. 53, No. 5, pp. 46-57. 
Refs: 14 



ISSN: 0016-867X CODEN: GERIAZ 
COUNTRY: United States 

DOCUMENT TYPE: Journal; General Review; (Review) 

FILE SEGMENT: 020 Gerontology and Geriatrics 

03 7 Drug Literature Index 

03 8 Adverse Reactions Titles 

008 Neurology and Neurosurgery 

LANGUAGE: English 
SUMMARY LANGUAGE: English 

ENTRY DATE: Entered STN: 18 Jun 199 8 

Last Updated on STN: 18 Jun 1998 

AB Although there is no known cure for essential tremor or Parkinson 

's disease (PD) , medical treatment can often significantly reduce or 
eliminate functional disability. Mild essential tremor does not require 
treatment, and early treatment does not arrest or slow the natural 
progression in symptoms. When essential tremor interferes with daily 
activities, medical treatment options include beta blockers, 
anticonvulsants, benzodiazepines, and carbonic anhydrase inhibitors. 
Because of the great variability in the presentation of PD, no single 
approach is appropriate for all patients. Levodopa is the mainstay of 
pharmacologic therapy for PD, although other agents are indicated for 
monotherapy or in combination with levodopa. These include traditional 
and newer dopamine agonists, amantadine, anticholinergics, 
selegiline, and an emerging class of agents called COMT 
inhibitors . 
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AB Unlike the situation in patients with most other degenerative neurological 
disorders, individuals with Parkinson's disease (PD) and their 
physicians have a wide range of effective symptomatic drugs at their 
disposal. All have somewhat differing indications, potencies and side- 
effects, and treatment needs to be individualized and also altered as the 
disease and the duration of drug treatment progress and the patient ages. 
The main problem for most patients after prolonged treatment with L-dopa 
is the long-term L-dopa syndrome. Fluctuations and dyskinesias are 
usually the principal complaint in younger, and neuropsychiatric symptoms 
in older, patients. Although L-dopa is the 'gold standard' in terms of 
efficacy, these treatment-related problems make it necessary to regularly 
monitor patients' response to treatment and if necessary to modify their 
drug regime accordingly and, particularly in younger patients, to devise 
treatment strategies whereby the use of L-dopa can be limited or delayed. 
Currently available alternative or adjunctive treatments to L-dopa 



preparations include oral dopamine agonists, subcutaneous apomorphine , 
amantadine, selegiline and anticholinergics, and some guidelines 
about how and when to use all of these drugs or classes of drugs are 
presented in this chapter. Despite initial claims of neuroprotection by 
selegiline, we are still awaiting the more promising second era of 
drug treatment for PD, whereby hopefully we can retard, halt or prevent 
the disease itself. 
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disease, clinically characterized by tremor, 
rigidity, bradykinesia and impaired postural reflexes, a dopamine 
depletion in the nigrostriatal system is present. The neuropathological 
hallmarks are Lewy bodies in the substantia nigra, other brainstem nuclei, 
and cerebral cortex. Parkinson's disease is often associated 
with cognitive decline and depressive symptoms. Potential etiologies are 
exogenous neurotoxins, apoptosis, genetic factors, and oxidative stress. 
Drug therapy exists of anticholinergics, amantadine, levodopa, dopamine 
agonists, selegiline (dopamine agonistic and neuroprotective 
effects), clozapine, in the near future COMT inhibitors, or combinations 
of these drugs. Surgical interventions mentioned are chronic stimulation 
or lesioning of the thalamus or globus pallidus and possibly in the future 
brain grafting. Glutamate antagonists and 'nerve growth factors' may be 
future therapies; they might prevent further degeneration or even 
stimulate the function of surviving neurons. 
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Current therapy for idiopathic Parkinson's disease (IPD) is 
mainly symptomatic with the focus on individualizing therapy for early and 
advanced stage disease. The most effective drug for both early and 
advanced IPD is levodopa. For patients with mild disease and minimal 
disability, monotherapy with anticholinergic agents, amantadine, 
selegiline, or dopamine agonists (eg, bromocriptine and 
pergolide) may be useful. Advanced disease is usually associated 
with levodopainduced complications, such as motor fluctuations and 
dyskinesias, which may be alleviated by adjusting levodopa dosing or by 
adding a dopamine agonist. Although no drug has been unequivocally proven 
to be neuroprotective in IPD, selegiline, amantadine, 
bromocriptine, and pergolide may play some role in delaying the 
progression of disease. 
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Although theoretical reasons exist for believing that selegiline 
slows the progression of Parkinson's disease, this has not been 
shown in clinical trials. Selegiline improves the symptoms of 
Parkinson's disease, allowing the introduction of levodopa to be 
delayed in de-novo patients and, later, for levodopa to be used at a lower 
dose. It does not lessen the long-term problems of dyskinesia and 
fluctuations associated with levodopa therapy. The report of an increased 
mortality associated with selegiline therapy awaits further 
evaluation. Of the dopamine agonists, pergolide appears to be 
more potent than bromocriptine; cabergoline looks promising. The 
catechol-O-methyltransf erase inhibitors, tolcapone and entacopone, prolong 
the duration of action of levodopa and also show promise. The main 
objective in the drug treatment of Parkinson's disease remains 
the optimization of the dose and frequency of levodopa administration. 
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Motor fluctuations and dyskinesia often develop in patients with 
Parkinson's disease after 3 to 5 years of levodopa therapy. 
Dosage adjustments, addition of a second medication to the drug regimen, 
and dietary modifications may help maximize response to symptomatic 
therapy. Given the dramatic variability of symptoms and response to 
treatment, drug regimens must be individualized according to the patient's 
needs. In newly diagnosed cases of Parkinson's disease, 
administration of selegiline hydrochloride (Eldepryl) may slow 
symptom development and delay the need for levodopa therapy. Many 
physicians prescribe selegiline initially for its symptomatic 
and potential neuroprotective benefits. 
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The selective monoamine oxidase type B inhibitor selegiline has 
a role in patients with early Parkinson's disease and in 
selected patients with suboptimal responses to levodopa. When 
selegiline is used as monotherapy in early disease, the onset of 
symptoms severe enough to warrant levodopa therapy may be delayed to 6 to 
9 months. In patients who require levodopa therapy, but experience either 
a suboptimal peak response or end of dose 'wearing off effects, the 
addition of selegiline may improve motor function and be 
levodopa-sparing. Whether the beneficial effects of selegiline 
arise from neuroprotection or are purely symptomatic remains 
controversial . 
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AB Dopamine is equally well deaminated oxidatively by monoamine oxidase (MAO) 
A and B types. Selegiline (L-deprenyl ) , a selective inhibitor 
of MAO-B, ameliorates the 'wearing off akinesia and delays the need for 
levodopa in mild, previously untreated Parkinson's disease. The 
therapeutic potential of selective inhibition of MAO-A in 
Parkinson's disease has not been examined in detail. MAO-A 
accounts for only about 20% Of total MAO activity in the human basal 
ganglia, and it differs from MAO-B in distribution. In contrast to MAO-B, 
which is confined to the extraneuronal compartment, MAO-A is found both 
extraneuronally and within the presynaptic dopaminergic terminals. The 
inhibition of MAO-A might alter the intraneuronal handling of dopamine 
reuptaken from synaptic clefts and thereby prolong oral levodopa benefit. 
We have given moclobemide, a selective, reversible inhibitor of MAO-A, to 
nondepressed patients with Parkinson's disease receiving 
standard levodopa/peripheral decarboxylase inhibitor or levodopa with 
dopaminergic agonist (bromocriptine, pergolide) . 

Selegiline was discontinued at least 8 weeks earlier. A standard 
oral levodopa challenge was performed at the patient's entry to the; study 
and repeated on the 22nd day of moclobemide treatment (150 mg thrice 
daily) . The overall timespent 'on' and 'off' before the onset of 
treatment and during the last week on the drug was estimated from the 
patients' diaries. Neuropsychological assessments were also made before 
and after 3 weeks of moclobemide to measure possible effects on cognitive 
performance and mood. In acute levodopa challenge, the latency of motor 
response was significantly shortened and its duration was prolonged during 
moclobemide treatment. Similarly, the Webster's scores in 'off state 
after overnight withdrawal of dopaminergic medication improved on 
moclobemide. In nondepressed parkinsonian patients, moclobemide 
did not alter mood and cognitive measures. The mild symptomatic effect 
and good tolerance with standard therapy suggest that moclobemide may be a 
particularly useful antidepressant in Parkinson's disease. 
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AB Once a diagnosis of idiopathic parkinsonism has been made, the 

choice and timing of therapy depend almost entirely on the patient's need 
for symptomatic relief, as no presently available therapy has any effect 
on the pathogenesis of the disease. Five categories of drugs are 
available for the treatment of idiopathic parkinsonism. 

Anticholinergic agents are effective against tremor but have prominent 
adverse effects. Amantadine has similar effects but is more active 
against rigidity and bradykinesia. Selegiline is a monoamine 
oxidase-B inhibitor; once thought to affect the pathogenesis of idiopathic 
parkinsonism, it is now known to offer only symptomatic relief. 
The dopamine agonists (bromocriptine, pergolide, and lisuride) 
stimulate D(2) receptors; they have antiparkinsonian effects and 
tolerance profiles broadly similar to those of levodopa but are slightly 
less efficacious. Pleural effusions and pulmonary fibrosis are unusual 
but important complications of these drugs; chest x-ray examinations are 
therefore recommended for all patients starting such treatment. Levodopa 
(combined with an extracerebral decarboxylase inhibitor to prevent nausea, 
the main adverse effect) has become the standard antiparkinsonism 
treatment. Patients using this preparation can suffer considerable 
variations in mobility and dyskinesia, which may be related to rapid, 
large-scale oscillations in plasma levodopa concentrations. 
Controlled-release (CR) preparations have been developed in an attempt to 
minimize these fluctuations and reduce long-term side effects. There is 
no universally agreed treatment for idiopathic parkinsonism. 
However, experience shows that a good balance of antiparkinsonian 
activity and adverse effects can be obtained by initiating treatment with 
a combination of levodopa and a decarboxylase inhibitor. A dopamine 
agonist can be added if the disease progresses and increased therapeutic 
activity is required. 
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AB Parkinson's disease responds rather dramatically to levodopa 

therapy during the first several years of treatment. With advancing 
disease, however, symptom control becomes more erratic, and some symptoms 
may become refractory to treatment. The use of selegiline 
hydrochloride (Eldepryl) has been proposed to slow the progression of 
Parkinson's disease; however, current evidence suggests that it is 
only partially effective at best, and there is no definite proof of a 
neuroprotective effect. Nonetheless, it is a reasonable treatment choice. 
Carbidopa-levodopa (Sinemet) remains the foundation of symptomatic 
treatment of Parkinson's disease. Clinical fluctuations 

occurring with advancing disease may be at least partially controlled by 
appropriate adjustments in dosage. A direct-acting dopamine agonist, 
bromocriptine mesylate (Parlodel) or pergolide mesylate 

(Permax) , can be very helpful as adjunctive therapy to smooth these 
clinical fluctuations. Excessive intracellular oxidative stress has been 
proposed as a cause of Parkinson's disease; however, a recent 
multicenter trial investigating the use of high doses of the antioxidant 
vitamin E showed it to be ineffective. Whether other forms of nonspecific 
antioxidant therapy will prove beneficial is open to speculation. 
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AB Over recent years I have been studying whether dopamine agonist treatment 
alone, or in early combination with levodopa, might institute a better 
long- term treatment in Parkinson's disease than levodopa alone. 
Indeed, early combination of levodopa with bromocriptine, 
pergolide or lisuride has indicated that this kind of treatment 
results in better management of Parkinson's disease with fewer 
fluctuations in disability, especially end- of-dose disturbances and 
dyskinesias, than treatment with levodopa alone. Furthermore, similar 
results were obtained by using lisuride in combination with 
selegiline and levodopa. Thus, it appears advisable to initiate 
the dopaminergic treatment in early Parkinson's disease by using 
a combination of selegiline, levodopa and a dopamine agonist. 
There are many ways of building up this kind of treatment. Instead of 
levodopa, it is possible to use initially a dopamine agonist and to add 
selegiline and levodopa when the therapeutic response becomes 
insufficient. Another alternative would be to start with 
selegiline alone, then to add a dopamine agonist and, finally, 
levodopa when clinically indicated. 
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The treatment of Parkinson's disease is reviewed. The rationale 
for using selegiline (deprenyl) as the first treatment in 
recently diagnosed patients is presented. Selegiline delays the 
need for levodopa; however, it is unclear whether this results from a 
symptomatic or a neuroprotective effect of selegiline. Levodopa 
combined with a decarboxylase inhibitor is the principal treatment for 
patients with moderate or marked symptoms. There is little evidence that 
levodopa has a deleterious effect on the court of Parkinson's 
disease. The relationship of levodopa to dyskinesias and response 
fluctuations is discussed. Pharmacokinetic and pharmacodynamic studies 
suggest that continuous dopaminergic stimulation may be superior to 
intermittent pulse therapy. The best approximation to continuous 
stimulation is the use of long-acting levodopa-carbidopa preparations 
supplemented by dopamine agonists. 
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Initial therapy of a patient newly diagnosed with Parkinson's 
disease depends on a variety of presenting symptoms and therefore must be 
individualized. Some patients do not initially require any therapy or can 
be managed with small doses of antidepressants. Anticholinergics are 
useful initial drugs for some patients, particularly when tremor is a 
presenting symptom. For rigidity, levodopa is the drug most likely to be 
helpful. Dopamine agonists and amantadine may be used initially, but more 
often are used as adjunct therapy later in the course of the disease. 
Selegiline probably should be considered for all newly diagnosed 
patients, because it may have the potential to slow disease progression. 
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Parkinson's disease affects 1-3% of the elderly. It is 
associated with disabilities that may be confused with other common 
problems of aging, such as gait disturbances, postural hypotension, 
constipation, dementia, depression, urinary dysfunction, sensory changes, 
pain and stiffness and tremor. Swallowing difficulties may make oral drug 
consumption difficult. Drug-induced parkinsonism is more common 
and often irreversible in elderly patients. Pharmacokinetic changes in 
the elderly and dosage recommendations are reviewed. Controlled clinical 
trials comparing single drugs or combinations are unusual in 
Parkinson's disease and none exist for the most elderly. Side 
effects, such as cognitive dysfunction from anticholinergic medications, 
psychiatric side effects and postural hypotension are more common in the 
elderly; response fluctuations while on levodopa are less apparent in the 
aged. Selegiline has a good side effect profile. Its long-term 
efficacy may be better than that of low-dose dopamine agonists. It 
appears to delay the necessity for levodopa treatment in some patients. 
Selegiline may be considered a drug of choice in Stages I and II 
and as an adjunct to levodopa in more advanced Parkinson's 
disease. A flexible, individualized approach using objective therapeutic 
endpoints will optimize treatment. 
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selegiline (10 mg daily dose) in the assumption that selegeline 
retards the progression of the disease. Should symptomatic therapy be 
required, amantadine or anticholinergics can be prescribed, possibly in 
combination. When progression occurs, and certainly with the appearance 
of postural instability, levodopa-substitution-therapy should be 
instituted. At later stages dopamine-agonists can be added. In this 
phase treatment should be supervised by a neurologist. 
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drugs available for treating Parkinson's disease 

The most effective drug remains Sinemet, which combines 
the peripheral decarboxylase inhibitor carbidopa with levodopa. Two 
dopamine agonists, one monoamine oxidase B inhibitor (selegiline 
) , and several other agents, most of them anticholinergics, have 
adjunctive roles in treating parkinsonian symptoms. It is hoped 
that selegiline slows the progression of the disease, but this 
hypothesis has not been proved. 
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The use of the dopamine receptor agonists in Parkinson's disease 
has a compelling logic. These agents are supposed to act independently of 
the dying cells of the substantia nigra directly on the cells of the 
striatum. Early clinical trials in advanced disease were only mildly 
impressive. Later they were found to be beneficial in early disease but 
their effectiveness waned. Their ultimate failure may reflect the fact 
that the majority of current agents do not stimulate Dl and D2 receptors 
in a physiologic ratio. The drugs may act presynaptically and with the 
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eventual loss of the anatomic relationships between nigra and striatum the 
drugs fail. There is, however, a rationale to their current use. When 
used along with L-Dopa in early disease the development of late-stage 
fluctuations are reduced with the same anti-parkinsonian 
benefits. Merging this concept with the demonstrated effect of 
selegiline in slowing the course of the disease, the current 
practice of triple therapy with selegiline, L-Dopa and a 
dopamine receptor agonist emerges. 
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Medical treatment of Parkinson's disease is becoming 
increasingly complex. Carbidopa/levodopa continues to be the most 
efficacious medication available. Other recent evidence suggests that 
selegiline might slow Parkinson's disease progression. 
The direct-acting dopamine agonists, bromocriptine and pergolide 
, are often beneficial in patients with short-duration, fluctuating 
levodopa responses . These medications have also been advocated for 
initial symptomatic treatment, concurrent with the initiation of 
carbidopa/levodopa; however, this use is controversial. The 
controlled-release formulation of carbidopa/levodopa typically prolongs 
the levodopa response by approximately 30%, but some patients prefer the 
standard formulation due to its faster onset of action. The expense of 
using two or more of these medications is of concern to this patient 
population. 
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'ith newly-diagnosed Parkinson's 



;ease, current 



research is pointing to new therapeutic approaches. Those that are now 



available allow the institution of levodopa to be delayed until there is 
some functional disability requiring treatment. Treating mild symptoms 
with anticholinergics and other agents may delay the use of levodopa for 
up to 3 years. And when finally required, levodopa may be used at lower 
doses when combined with carbidopa and a dopamine agonist. The monoamine 
oxidase type B inhibitor selegiline is also being used by many 
physicians to delay the onset of disability. 
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AB Over recent years I have been studying whether dopamine agonist treatment 
alone, or in early combination with levodopa, might institute a better 
long-term treatment in Parkinson's disease than levodopa alone. 
Indeed, early combination of levodopa with bromocriptine, 
pergolide or lisuride has indicated that this kind of treatment 
results in better management of Parkinson's disease with fewer 
fluctuations in disability, especially end-of-dose disturbances and 
dyskinesias, than treatment with levodopa alone. Furthermore, similar 
results were obtained by using lisuride in combination with 
selegiline and levodopa. However, during long-term treatment the 
changes in parkinsonian disability were equal in all treatment 
groups with or without selegiline. Thus, the possible efficacy 
of selegiline in slowing down the progression of 
Parkinson's disease requires further investigations. As a new 
treatment strategy it appears advisable to initiate the dopaminergic 
treatment in early Parkinson's disease by using initially 
selegiline and a dopamine agonist and by adding levodopa when the 
therapeutic response is insufficient. Another alternative would be to 
start with selegiline alone, then add a dopamine agonist and, 
finally, levodopa. 
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AB A variety of neuropharmacologic agents, including anticholinergic drugs, 
amantadine hydrochloride, levodopa, selegiline, bromocriptine, 
and pergolide, are now available for the treatment of 
Parkinson's disease. Of patients treated with dopaminergic 

agents, 30% develop visual hallucinations, 10% exhibit delusions, 10% have 
euphoria, 1% have mania, 10% to 15% experience increased anxiety, 15% have 
confusional periods, and a few exhibit altered sexual behavior. 
Anticholinergic drugs have a greater tendency to produce confusional 
states than dopaminergic compounds. Elderly patients and those with 
underlying dementia are most likely to have untoward side effects with 
anti-parkinsonism treatment. Dosage reduction is the optimum 
management strategy, although anti-psychotic agents may be necessary in 
patients with delusions, and lithium may help control drug-induced mania. 
Dopaminergic agents share the property of stimulation of D2 dopamine 
receptors, and this action may play an essential role in mediating their 
neuropsychiatric effects. 
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AB Parkinson's disease affects thousands of Americans, men and 

women equally and apparently with little regard to race. Its diagnosis 
depends largely on repeated clinical observations of representative signs, 
such as resting tremor, rigidity, bradykinesia, and gait disturbances. 
Patients progress through stages: Early disease involves only one limb or 
side and confers minimal disability, but advanced disease restricts 
patients to full care. Treatment is chosen on the basis of disease stage 
and patient response. Combination carbidopa-levodopa (Sinemet) is 
appropriate for any significant degree of disability, and other 
antiparkinsonian drugs and anticholinergic agents may be used as 
adjuncts. Electroconvulsive therapy, use of selegiline 

hydrochloride (Eldepryl), and surgery are still undergoing investigation 
but may hold promise. 
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Carbidopa/levodopa remains the most potent drug for the treatment of 
Parkinson's disease. Several newer medications may help stabilize 
and improve such problems as fluctuating responses to the medication, 
drug-induced dyskinesias and refractory symptoms. Patients with 
fluctuating responses that do not respond to adjustments in the 
carbidopa/levodopa dose may benefit from the addition of a direct-acting 
dopamine agonist, such as pergolide or bromocriptine. While 
carbidopa/levodopa and the direct-acting dopamine agonists have a proven 
track record as symptomatic treatment, they probably do not alter the 
pathologic process underlying this progressive condition. On the other 
hand, two studies have shown that selegiline might slow the 
progression of Parkinson's disease, independent of any direct 
effects on symptoms. 
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Freezing is a common and disabling symptom in patients with 
Parkinsonism. It affects most commonly the gait in the form of 
start hesitation and sudden immobility often resulting in falling. A 
high incidence of freezing occurs in patients with progressive 
supranuclear palsy (PSP) which is characterized clinically by a 
constellation of symptoms including supranuclear ophthalmoplegia, 
postural instability, axial rigidity, dysarthria. Parkinsonism 
, and pseudobulbar palsy. Pharmacologic therapy of PSP is currently 
disappointing and the disease progresses relentlessly to a fatal outcome 
within the first decade after onset. This report concerns a 67 year old 
woman with a diagnosis of PSP in whom freezing and frequent falling were 
the most disabling symptoms of the disease at the time of presentation. 
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Both symptoms, which were rated 4 on the Unified Parkinson 

Rating Scale (UPRS) which grades Parkinsonian symptoms and 

signs from 0 to 4, with 0 being normal and 4 being severe symptoms, were 

resistant to treatment with dopaminergic drugs such as levodopa, 

amantadine, selegiline and pergolide mesylate as 

well as with the potent and highly selective noradrenergic reuptake 
inhibitor nortriptyline. Weekly transcranial applications of AC pulsed 
electromagnetic fields (EMFs) of picotesla flux density was associated 
with approximately 50% reduction in the frequency of freezing and about 
80-90% reduction in the frequency of falling after a 6 months follow-up 
period. At this point freezing was rated 2 while falling received a 
score of 1 on the UPRS. In addition, this treatment was associated with 
an improvement in Parkinsonian and pseudobulbar symptoms with 
the difference between the pre- and post EMF treatment across 13 
measures being highly significant (p < .005; Sign test). These results 
suggest that transcranial administration AC pulsed EMFs in the picotesla 
flux density is efficacious in the treatment of PSP. 
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AB A 52 year old fully medicated physician with juvenile onset 

Parkinsonism experienced 4 years ago severe 'on-off' 

fluctuations in motor disability and debilitating speech impairment with 
severe stuttering which occurred predominantly during 'on-off' periods. 
His speech impairment improved 20%-30% when sertraline (75 mg/day) , a 
serotonin reuptake inhibitor, was added to his dopaminergic medications 
which included levodopa, amantadine, selegiline and 
pergolide mesylate. A more dramatic and consistent improvement 
in his speech occurred over the past 4 years during which time the 
patient received, on a fairly regular basis, weekly transcranial 
treatments with AC pulsed electromagnetic fields (EMFs) of picotesla 
flux density. Recurrence of speech impairment was observed on several 
occasions when regular treatments with EMFs were temporarily 
discontinued. These findings demonstrate that AC pulsed applications of 
picotesla flux density EMFs may offer a nonpharmacologic approach to the 
management of speech disturbances in Parkinsonism. 

Furthermore, this case implicates cerebral serotonergic deficiency in 
the pathogenesis of Parkinsonian speech impairment which 
affects more than 50% of patients. It is believed that pulsed 
applications of EMFs improved this patient's speech impairment through 
the facilitation of serotonergic transmission which may have occurred in 
part through a synergistic interaction with sertraline. 
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Wearing-off phenomenon — neurological approach. 
Ishikawa A 

Department of Neurology, Nishi-Ojiya National Hospital. 
Nippon rinsho. Japanese journal of clinical medicine, 
(2000 Oct) Vol. 58, No. 10, pp. 2100-3. Ref: 9 
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Japanese 

Priority Journals 
200102 

Entered STN: 22 Mar 2001 
Last Updated on STN: 22 Mar 2001 
Entered Medline: 1 Feb 2001 
The mechanism of the wearing-off phenomenon and the method of how to 
control it by means of anti-parkinsonian medications is 
described. To control the wearing-off phenomenon, it is useful to 
administer L-dopa before eating because absorption of L-dopa is less when 
competing with amino acids. Administration of L-dopa four or five times a 
day is also useful. Dopamin agonists (e.g. , bromocriptine, 
pergolide, talipexole, and cabergoline) , and monoamine oxidase 
inhibitors ( e . g . , selegiline) control the wearing-off phenomenon, 
and may also suppress its occurrence. As a specific method for 
controlling the wearing-off phenomenon, continuous administration of anti- 
parkinsonian drugs by the intra-alimentary tract or a subcutaneous 
injection is useful. It is important to avoid early wearing-off 
phenomenon when treating patients with Parkinson's disease. 
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The purpose of the new drugs for Parkinson's disease is control 

of the long-term levodopa treatment syndromes, especially wearing-off 
phenomenon and dyskinesia. Therefore, they show long Tl/2. Most of them 
are classified into dopamine agonists. Others are monoamine oxidase B 
inhibitor and cathecole-o-methyltransf erase inhibitor. Marketed dopamine 
agonists are bromocriptine, pergolide, talipexole, and 
cabergoline in Japan. Except talipexole, they are all ergot alkaloid 
derivatives. Their affinity for dopamine receptor is D2 group, and their 
Tl/2 are longer than levodopa. Bromocriptine is an oldest dopamine 
agonist. Other 3 drugs and bromocriptine had made each other double 
blinded cross over trial previously. The result of double blinded studies 
show that their efficacy for PD treatment were equal, 40-50% patients with 
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PD. However, in clinical usage, some difference is observed as described 
below. Efficacy of pergolide is strong compared with 
bromocriptine; however, pergolide is easy to arise dyskinesia. 

Talipexole is strong in the hypnosis effect. As for cabergoline, it takes 

long time to show medical effect, so that it is expected to control 
wearing-off phenomenon. Monoamine oxidase B inhibitor. Selegiline 
, is useful as an economizer effect to levodopa. As for the 
cathechole-o-methyltransf erase inhibitor (COMT-I) will be make 
double-blinded trial in future. The efficacy for PD treatment of COMT-I 
is prolonged levodopa effect for PD, so that wearing-off phenomenon will 
be controlled. To use these drugs successfully is important with the 
treatment of PD. In the future, the development of the cause therapy in 
addition to the systematic therapy is wanted. 
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Treatment of Parkinson's disease. 
Eadie M J 
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Journal; Article; (JOURNAL ARTICLE) 
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Entered STN: 24 Jan 1996 
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Entered Medline: 13 Dec 1995 
Early stage Parkinson's disease may be better left untreated if 
it does not limit motor function. Once limitation of function is present 
levodopa-dopa decarboxylase inhibitor combinations are the most effective 
therapy, although amantadine may be satisfactory for a time in milder 
cases. The optimal independent roles of the ergot derivatives 
bromocriptine and pergolide, and the MAOb inhibitor 
selegiline, are not yet generally agreed although they are 
accepted as useful in supplementing the effects of levodopa. With 
prolonged levodopa use various late-stage treatment problems may appear. 
The pathogenesis of these is poorly understood and no completely 
satisfactory ways of managing them are available. 
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Activation by selegiline (Eldepryle) of REM sleep behavior 

disorder in parkinsonism. 

Louden M B; Morehead M A; Schmidt H S 

West Virginia University School of Medicine, Morgantown, 
USA. 
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Entered Medline: 9 Jun 1995 
Abnormal sleep-wake organization is frequently seen in idiopathic 
parkinsonism (PD) and other parkinsonism syndromes. A 

1993 article in The Annals of Neurology first described the high rate of 
REM behavior disorder (RED) in non-demented PD patients (1) . In this 
article, we present the case reports of three non-demented PD patients who 
manifested RED while on recommended doses of selegiline 

(Eldepryle) . None of them had problems severe enough to suggest RED while 
they were being treated with varying doses of other dopaminergic agents 
(carbidopa/L-dopa, pergolide) unaccompanied by 

selegiline . 
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idiopathic parkinsonism. 
University of British Columbia, 
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1994323057 MEDLINE 
PubMed ID: 7914010 
Initiating treatment fo] 
Calne D B 

Department of Medicine, 
Vancouver, Canada. 
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The initial decision in the management of idiopathic parkinsonism 
is whether any pharmacotherapy is indicated. There is no conclusive 
evidence that treatment is helpful before symptoms start to affect the 
patient's life, although some neurologists believe that deprenyl, also 
known as selegiline, could be useful. Once functional deficits 
begin to interfere with the patient's work or social activities, treating 
symptoms becomes appropriate. Anticholinergics and amantadine can be 
used, but their limited benefit is often accompanied by unacceptable 
adverse effects. Dopaminomimetics are the most satisfactory medications, 
including levodopa and such artificial dopamine agonists as bromocriptine, 
pergolide, or lisuride. 
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Treatment of Parkinson's disease. From theory to practice. 
Ahlskog J E 

Department of Neurology, Mayo Clinic, Rochester, MN 55905. 
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AB Parkinson's disease responds rather dramatically to levodopa 

therapy during the first several years of treatment. With advancing 
disease, however, symptom control becomes more erratic, and some symptoms 
may become refractory to treatment. The use of selegiline 
hydrochloride (Eldepryl) has been proposed to slow the progression of 
Parkinson's disease; however, current evidence suggests that it is 
only partially effective at best, and there is no definite proof of a 
neuroprotective effect. Nonetheless, it is a reasonable treatment choice. 
Carbidopa-levodopa (Sinemet) remains the foundation of symptomatic 
treatment of Parkinson's disease. Clinical fluctuations 

occurring with advancing disease may be at least partially controlled by 
appropriate adjustments in dosage. A direct-acting dopamine agonist, 
bromocriptine mesylate (Parlodel) or pergolide mesylate 
(Permax) , can be very helpful as adjunctive therapy to smooth these 

clinical fluctuations. Excessive intracellular oxidative stress has been 
proposed as a cause of Parkinson's disease; however, a recent 
multicenter trial investigating the use of high doses of the antioxidant 
vitamin E showed it to be ineffective. Whether other forms of nonspecific 
antioxidant therapy will prove beneficial is open to speculation. 
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AB New concepts about the pathogenesis and pathophysiology of 
Parkinson's disease have emerged. For these concepts to be 
useful, they must be understood, and for them to be applied, the 
psychology of the patient and the patient's family must be understood. 
The initial consultation is crucial in establishing a successful 
relationship between a patient, family, and physician. This consultation 
is analyzed and ways of avoiding errors and misconceptions delineated. 
Emphasis is placed on imaginitive questioning using the format of the ADL 
portion of the UPDRS in establishing the diagnosis and following 
treatment. The rational for starting treatment with selegiline 
at this time is discussed in the context of the role that increased MAO-B 
activity plays in the progression of Parkinson's disease. After 
making the diagnosis and starting treatment with selegiline, 
deciding when to start levodopa is the next crucial decision. Often as 
important as deciding when to start levodopa is overcoming the resistance 
of the patient to accept this treatment. The next crucial decision occurs 
after the patient develops response fluctuations on levodopa. A format 
for assessing the fluctuations is presented, and the merits of different 
treatments, including selegiline, dopamine agonists 
(bromocriptine and pergolide) , and sustained-release or 
controlled-release levodopa preparations (Sinemet CR) , discussed. The 
management of patients with depression, sleep problems, and advanced 



disease including postural instability and mental changes are reviewed. 
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AB Treatment of Parkinson's disease (PD) can be divided into two 

categories: symptomatic therapy (restoring dopamine levels toward normal 
and reversing functional disability) and preventive therapy (interfering 
with the pathophysiologic mechanism of PD to prevent or decrease the rate 
of progression of the disease) . Regarding symptomatic treatment, although 
anticholinergic preparations generally are considered effective for the 
symptoms of tremor and rigidity without altering bradykinesia, their 
effectiveness is limited and adverse reactions are common; their role 
should be restricted to use as adjuvants to levodopa therapy. Amantadine 
has been shown to be as effective as anticholinergics, but it lacks 
long-term efficacy. Dopamine agonists — bromocriptine, pergolide 
mesylate and lisuride in Europe — are not as effective as levodopa and 
therefore rarely are used as initial therapy; their proposed role, too, is 
as adjuvants to levodopa therapy. Levodopa is the most effective drug 
presently available for the treatment of PD; its introduction is 
accompanied by rapid and dramatic reduction of symptoms and signs. 
Initial adverse reactions are not usually a major problem; and although 
there is speculation that initiation of therapy should be delayed because 
of possible long-term complications, clinically distinguishing these from 
problems related to disease progression itself is difficult. The 
possibility that nigral cell death is mediated by oxidative mechanisms 
provides the basis for considering antioxidant therapy as protective 
treatment; selegiline, an antioxidant, has been found to delay 
the need for symptomatic therapy. It is suggested that initial treatment 
of Parkinson's disease begin with both preventive therapy with 
selegiline and symptomatic treatment with the sustained-release 
preparation of levodopa, which may be associated with fewer long-term 
complications . 
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AB Parkinson's disease affects thousands of Americans, men and 

women equally and apparently with little regard to race. Its diagnosis 
depends largely on repeated clinical observations of representative signs, 
such as resting tremor, rigidity, bradykinesia, and gait disturbances. 
Patients progress through stages: Early disease involves only one limb or 
side and confers minimal disability, but advanced disease restricts 
patients to full care. Treatment is chosen on the basis of disease stage 
and patient response. Combination carbidopa-levodopa (Sinemet) is 
appropriate for any significant degree of disability, and other 
antiparkinsonian drugs and anticholinergic agents may be used as 
adjuncts. Electroconvulsive therapy, use of selegiline 

hydrochloride (Eldepryl), and surgery are still undergoing investigation 
but may hold promise. 
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AB Experimental and clinical studies indicate that both dopamine 

D-2-like and D-l-like receptors are important in reversing the motor 
symptoms of Parkinson's disease, and therefore stimulation of 
both D-1 and D-2 receptors may be advantageous in its treatment. At 
present, the role of other receptor subtypes, such as the D-3 receptor, 
remains unknown, although in primates the D-3 receptor might be of 
importance because it exists in significant amounts within the 
caudate-putamen . Both D-1 and D-2 agonists induce dyskinesias in 
drug-naive, MPTP-treated primates and provoke dyskinesias in 
levodopa-primed animals. D-1 agonists in low doses, however, might have 
antiparkinsonian effects without inducing dyskinesias, and on 
repeated administration perhaps can diminish the intensity of dyskinesias 
in levodopa-primed, MPTP-treated primates. The production of dyskinesias 
in Parkinson's disease might reflect an imbalance in the 
D-l-direct and D-2-indirect GABAergic output pathways from the 
caudate-putamen, which colocalize tachykinins and enkephalins, 
respectively. Destruction of the nigrostriatal pathway decreases the mRNA 
for substance P but elevates the mRNA for enkephalin. Treatment with 
levodopa reverses the decrease in substance P mRNA but has either a 
partial or no effect on mRNA for enkephalin. This suggests that levodopa 



treatment leads to a new imbalance between output from the striatum 
through the direct and indirect pathways. In contrast, dopamine agonists 
appear less able than levodopa to manipulate basal ganglia outflow. This 

might reflect their decreased ability to reverse parkinsonian 
motor deficits or the greater ability of levodopa to provoke dyskinesias. 
Dopamine agonist drugs also might exert neuroprotective actions. 
Pergolide, like selegiline, elevates superoxide 

dismutase activity in brain, decreases hydrogen peroxide formation from 
dopamine, and preserves nigral cells in aging rats. Bromocriptine, 
apomorphine, and other agonists also scavenge free radicals and show 
antioxidant activity, compared with the mainly pro-oxidant actions of 
levodopa. 
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Drug treatment of Parkinson's disease in the 1990s: 
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Advances in the medical treatment of Parkinson disease, current 
therapies with levodopa, bromocriptine, pergolide, 
selegiline, amantadine, and anticholinergic agents, and the 
management of drug induced dyskinesias are discussed. 
Rosemary Gregor 
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Strategies in the treatment of early Parkinson's disease 
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AB Over recent years I have been studying whether dopamine agonist treatment 
alone, or in early combination with levodopa, might institute a better 
long-term treatment in Parkinson's disease than levodopa alone. 
Indeed, early combination of levodopa with bromocriptine, 
pergolide or lisuride has indicated that this kind of treatment 
results in better management of Parkinson's disease with fewer 
fluctuations in disability, especially end-of-dose disturbances and 



dyskinesias, than treatment with levodopa alone. Furthermore, similar 

results were obtained by using lisuride in combination with 

selegiline and levodopa. Thus, it appears advisable to initiate 

the dopaminergic treatment in early Parkinson's disease by using 

a combination of selegiline, levodopa and a dopamine agonist. 

There are many ways of building up this kind of treatment. Instead of 

levodopa, it is possible to use initially a dopamine agonist and to add 

selegiline and levodopa when the therapeutic response becomes 

insufficient. Another alternative would be to start with 

selegiline alone, then to add a dopamine agonist and, finally, 

levodopa when clinically indicated. 
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Parkinson's disease, including therapy for early and late 

disease, results of clinical studies, drug interactions, adverse effects, 

and costs of medications, is discussed. Drug therapy with such agents as 

selegiline, alpha-tocopherol, levodopa, bromocriptine, 

pergolide, carbidopa/levodopa (Sinemet CR) , and adjunctive therapy 

with baclofen (Lioresal) and antidepressants are included. 

Kate Gibbons 
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AB The pathologic brain changes that cause the signs and symptoms of 
Parkinson's disease and the use and side effects of 
anticholinergics, levodopa-carbidopa, amantadine, bromocriptine, 
pergolide, and selegiline are discussed. This article 
qualifies for one hour of U.S. CE credit by the ACPE . 
Anne L. Morisseau 
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The pathophysiology, clinical symptoms and treatment of Parkinson 
disease are discussed. Long term complications of levodopa therapy and 
the use, dosage and problems associated with pergolide mesylate 
(Permax) and selegiline hydrochloride (Eldepryl) are described. 
This article qualifies for 2 hours U.S. CE credit by the ACPE. 
Ellen Katz Neumann 
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AB The pharmacology, pharmacokinetics, clinical effectiveness, adverse 
effects and dosage of 2 newly approved antiparkinson agents, 
pergolide mesylate (Permax) and selegiline hydrochloride 
(Eldepryl) are reported. 

Victor Origoni 
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